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v>-^-;l/ 7*h^77>f-^ t>fx^ 8^, 119 

I, 1 9 6 0^ 

[^#^13] 

v>-^-;V 7*h^57-f 7^ +r^ji>.x 2 8i, 16 

31, 1 9 8 0^ 

7*^77^7^ -9-^je.>^ T>K i>-;_7'J>^ 5^ 
, 2 1.61, 196 1^ 
[0 0 0 8] 

imMmik ttz mm] 

[0 0 0 9] 



tHK#2 003-3087249 



mm 2003-004045 



^-v: 6/ 



mmk, Mjtm, rz/;u y?-z^mir&?mimMm^&^x, mtzmit 

o 

(R) 

[It 2] 



OH OH 




R12 R12 



Rl2jsJ:^Rl2'(i, ^ & ^TK^Mi 1 3; £ (i ^ > -tf > St fif& nTitg 

^^1" 0 L(±, - S -*i7tz(i-CHRl3-^^^L N r13 { ^ TK^T-S/zii 

( 3 ) ttrie^ >; v-ae^ii, #5 Muzum^- 2 0 o cJiUi 6 0 °cmTo 

tff'J -7— cab&i «h^#mi:-r^>Hufe (1) itzli (2) ^ffi$Sc<^3i{£^*t 

( 4 ) fulfil «; v -mtttf, > ^fi^fr £ & £ 

£&%mt?2>mU (1) - (3) Ov^-ftL^^fEm^^ft^^o 

[0010] 

( 5 ) muB <ym&^mmt % \ 4 0 ^e^%m± 1 0 0 ^m&t-c&zz t 



tbliE#2 003-3087249 



f&ffi. 2003-004045 



ztmtt&mu (i) ~ (4) (D^-rti^izmm^mm^mmmo 

( 6 ) mmmytfe^ n ^XtSRO^ST*^ 5 n mJ£Ui 8 0nraW 

TT^^^t^^m^-r^Huis (1) ~ (5) ov>-r^^^ffi*o«t3s«aS3t*t 
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5) 
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+EM#ti : f-fc(i, (001)., II 0 0|, I 1 0 1 I ffifcWI-a&T 

■cab^o r^-c uooi u, (ioo) mtmm^mmm^w^^mmim 
-to 

iz & & h fcitm. &&M<Dpm&£u t y zw&zt &x § & 0 ±ia 

::tV>^J§ 7 fflJt^ttt, C.R. Berry (^l> -) IJftSfeSfUt^iSlifc 

00), (101), (0 0 2) t 7 ffl (111) ^i-5>^-^Jt^7C^L-C^ 
fc-?&i><DX\ WfflK<o\f>X&Wx-ii* Physical Review, Volume 161, Number 
3, Page 848-851, 1967^^##Ht"^> - &o 

^biS<7)¥«»<7)^^rit'MLTti, #HP8 59-1 19350, # 8511859-1 19344 
KSE*o;£fe>&*jifS L<ffiv>f>*L& 0 12Ifls 1 4M#, 8M#^ML-C(i, 
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fti Lv^&fitfOx.tf, R.L.JENKINS etal. J of Phot. Sci. Vol.28 ( 
1980)Opl64-FiglK^£*iTV>£ J: 9 fc&^Tri^f &*l£o IBJFig. UZtfZ 
tiX^ZXo ^¥Stf0 & 0 £ L < v» <b ti& o Any ^jtiti 1 ® n - -J- - 

tl-g-fc LTti50%J£JLhj&*$3fS L < . 65°m±tf£ WtU, 80%Ja_Lri s MK#f £ 
<Dm.Mtf$f\iZmmLtzT.7ani; J. Imaging Sci. ,29, 165(198530 H|B«tO^& 
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[0 0 2 8] 

$ h htih^uryitrnt^^-fh - 1 <dx- § squirt- 

x. tf [Fe (cn) 6 ] 4-) , ad >itmi%\ v>m&fe*it¥**m& izo^nm 

SI¥ll-84574^-e«#-^0046~0050, #W¥ll-65021^^#-^-0025~0031, # 
M¥ll-119374^^-^0242 ~0250^fafc$tLTv^ o 
[0 0 2 91 

7) ^fy^-y 

^^-eo^-tfe^S^^f^^-r^^^H, ^T-Mti, 500-60, OOOO®^ 
[0 0 3 0] 

8) it^mm 

[0 0 3 1 ] 

ffl3tii§J&fc*3V>TW\ ^^mt^^m^\ P. Grafkidesl, 
Chimie et Physique Photographique (Pa 
u 1 M o m t e 1 ttfij, 1 9 8 7^, 21 5 JK) , Research Disc 
losureK 3 0 7^3 0 7 1 0 5^-^: tlzUm^ttX^^^^Mit^ 
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(i\ ft7^F7^ K) . u-y-ym (#lx.f£\ yxf^n-f-^, 5-^ 
^7t'J>y'X^7^ F, (i, 2, 3, 5, 6-^ 

[0 0 3 2] 

-fel^JtfJSfcfcu-Cli, ^Jg^l'Wfc^fcffi^ #<&Bg4 3 - 1 3 4 8 9 
^\ 1^4 4- 1 5 7 4 8f, 4-2 5 8 3 2f, 1*14-109340-^ 

1^4-271341 4, ^5-4 0 3 2 4-f, ^5- 1 1 3 8 5f, #IR¥ 4 - 

2 0 2 4 1 5f, [514-330495-^-, |s]4-333030-S|\ |W] 5 - 4 2 0 

3 "3\ 1^15-4204^-. 1^5- 1 0 6 9 7 7f, ffi5-236538-^\ |WJ 5 
- 2 4 1 6 4 2f, IWJ5-28691 6 ^KfSfcS *it^i -fe Xt^J»Sr 

[0 0 3 3] 

^-h'^f;Hrl/ylf) , ^1/77^ Ki (Mx.(i\ tU/75 K, N, N 
-yif jl/7x-)l/-tl/77^ F) , 7^X70tU-KI (01*. If, MJ 7 

x. — ^^^-^^-r >-tP- f-\ ^>^-7;i^^-n7i — h >J 7x-;i/7^^7 
>-tl/-K) , -bW -7*7,y^- YM h U - p - h 'J ;Hr U7 7 

x.(i\ ti/y^yy*7xy>) , ^fy-bi/yy7^-hi > * w ^M^uas 
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2rBS 4 6 - 4 5 5 3 PJ52-34492^-& if KgSlfc^Mr&e-b 1/ >lt-£ 
[0 0 3 4] 

x;WUif^£>^Tfi, ^r^Mb^ft^fflv\ #Hfl¥4-2 2 4 5 9 5 
p|4-2 7 1 3 4 1t, |WI4-333043^-, |W|5-303 1 57-^\ |WJ 
6 - 2 7 5 7 3^ |bI6 - 1 7 5 2 5 8f, |a]6 - 1 8 0 4 7 8f , |w] 6 - 2 0 
8 186f, (b]6-208184-^, 1^6-3 1 7 8 6 7f, |B] 7 - 1 4 0 5 7 
9-^\ |WF 7 — 3 0 1 8 7 9-^\ |BJ7 — 30 1 88 0 *§r& if HIE* $ *lt 

[0 0 3 5] 

7*^7-f >T-;i/'j KIR (M£f2\ 7f ^-y^7 7°ni:^7* 
^7^tHF, h >; -fTfrV *7>y 4 >-f)UV h\ f'J7Kv7^X7^ 
>-r;V'; K\ xKy-y'7x^7tX7r/f;V'J F) > 5^7^ (>0 r 
;wj KIS (#!lx.f£\ tf* (v7x^;^;w^^;l/) yr;MJ K\ tr* (N-7 

-r;vj K\ tf^, (N-7x-^-N-^>y>*;w^^l') 
•fJHJ h\ fcf .X (xb^y*;i/^-;i/) K) „ -r^n^JHB (0Ox.ff, N 

, N ' - -J^^f-^x-^-uyf-jvuMM^ N, N ' -y'7xi]l/xf i/yr^og 

v) -r;vj vmty * yy ^ y-r)v^) FPflK, #^#^¥11-65021-^-15 

*#-^0030^Sa«Oi:itttcgB«O^^i», #M I F5-313284-^4'0-fe^: (II) , 
(III), {W^TT^Khit^WX. L^o 
[0 0 3 6] 

# n £ i 1 & # )V u y y mm iz is v » x \t -t v y\%m tf-iv n/^iW i 

[0 0 3 7] 

^iiS^&V^Tfi. P. G r a f k i d e s m> Chimie et Phy 
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sique Photographique (Paul Momtel ttfij, 1 
9 8 7^, H5Hg) . Research Di sc losure IS 3 0 7^30 
7 1 0 5-^tcffi«^tiTv^#li^J^ffl^^)-i:/6 ? T^^o JMTOKfi, £ffc 

-tU- Y^t'-Ch*) Ztih\z( fo?LX^ *a#l^2 6 4 2 3 6 If, 1*1 5 0 4 
9 4 8 4f, |WI 5 0 4 9 4 8 5f> |WJ 5 1 6 9 7 5 1 -5§\ Isj5252455"t, 
^^-#1^6 9 1 8 5 7 % £lzmm.<7)mt^ i> & Z t^tB*& 0 £fc 
P. Graf k i desf, Ch imi e et Physique Phot 
ographique (Paul Momtel ttTU. 1 9 8 7^, W> 5 W.) , 
Research Disclosure IS 307^30710 5-^iSf5c£*L 

[0 0 3 8] 

tgff^;Hil, ^-bU>f^«, ^jf-bl^T-^ 

[0 0 3 9] 

^Hi-Cab >K flfc*^ (D^lf^fr, (2)^7feitS<t[W|Bf, (3)^ii^m, (4) 
[0 0 4 0] 

, ftmMfFfiaot^^-?.^ 'M3r>fl:0i ^igfcij 1 o-s~i o-i 

*>>K $f£ L< ti 1 0-7- 1 Q-2^e;i/jgjg«rffiv^ 0 

g^«h LTte^nrXfcH 1 -=6^^^ 19 1 0-7^e;u~ 1 0"2^e;K «t L < 
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. 0&>T£*)6. 5J£HT\ Mt:6. 0 J&JLT, is X If p A g 1 . 5 J^_h, &i 
L<(±2. 0JJJL±, #KfiP£ L< (±2. 5 &±<D&WrX~*> I) , P H<hLTfi3~ 
1 0, #2 L<fi4-9, SJ&t LT(i2 0-9 5°C, L < f± 2 5 ~ 8 0 °C 

[0 0 4 1 ] 

1 ^^7c <9 1 0-7>=e;i/~ 1 0" lj e;K X i L< Mt 1 0 -6* 
5 x i o-^^-ejb-So 

[0 0 4 2] 

*«itfflv>s A D y ^<b«a#j k « , mm t^m S293, 9i7-t^$g 2 

[0 0 4 3] 
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r >fb&<ajgj£ii2jn& £ £ p>1- - <t a*-? § & Q 

[0 0 4 4] 
[0 0 4 5] 

Sfctcfc? iST£l&ffiU#Mb^-e\ ^o|wji;5HW~^nr>{b#I^<» 

(?^7°4) 

[0 0 4 6] 

/Nnr><bli^op^tt^^^r-r^<b^J tfc»± r^rttw, 
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[0 0 4 7] 

t-^m, fitm-frm, ikm-^vm, m.m-7,x^ ^-y^~^^<o^jtm 
m<v^<7)fflmz±v%L, ^m-y^m^^m^^ h^^tih^mMLx i> x 

[0 0 4 8] 

?<<C7l<nit&m<Do%l8-t LWL^tN;*-*£:£(AK -^(B), -«g$; ( 
1) . (2) S^{±— ^ (3) ^$^l^>o 

[0 0 4 9] 
(A) 

Hk3] 

-ftgxt (A) 
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[tt4] 

-t£L& (B) 

ED12 
R 12i — C-H 

RED 12 "C-L 12 
R122 

[0 0 5 1 ] 

(a) t:^tRED n {i m^-mtzti&z&Tt&mzmL, l u h 

i^REDn^it^, 5l^L<(i:6l^flf (^#J£^7-n5R <7) 
[0 0 5 2] 

— (B) ^i3V^TRED i2 (± imT-m / f[:$tL#^it7n'tt«^^L, Li 2 fi 

D^lil^-Mttl^fto (B) i:JbVTRi2iiRED 12 > Rl21^R 

122. * fcfiED^i RED 12 ^2. I^^LTStiS^MLt^tt 
J: v^ 0 

[0 0 5 3] 

-ttib— ^(A)^ 7t(i-^(B)-C^^n^^t/{i, REDniT^fiRE 

3 oJ^_hM U#Mt^-e&£ 0 
[0 0 5 4] 

(1) > (2) , (3) 
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[<t5] 




[0 0 5 5] 

— ^ (1) fc*5V>T Z 1 (iM*i^T-i3J:O f ^>^f>^<7)2oco^:^Tt* 
C6lf?:ML#^ll?ffll:iL, R b R 2 ^ RNl^^^Kiflfii^ fc*± 

zmt, LiizmmzmiTo (2) ^£^TED 21 amT-i£-^tt^£^ 

U Rn. Ri2> RN21> Rl3^ Rutt^^^I^i^liiftiSrSL, 
X 2 i{i^>Hf>5I^Sm^^Mm*^^L> m 21 fiO~3<0^i&£itU L 2 i 
(iM^^^-To Rn21^ Rl3- Rl4^ X 21 i3J:^ED 21 (i. Iv^C^Ltf 
m&kZlfZf&LX^^X i> — (3) HjoV^-CR 32 , R33. R 31> R N31 

[0 0 5 6] 
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[0 0 5 7] 

WT, 5fc -f ( A ) X~m 2 ft* it&%Q Cov^fKl^t^o 

«b mtf& z-tzn kmw Kmrnvfrm^ i m * w^tz 2 m&wmf hK& 0 m 

, 7'J-W^fyI(7xMyl|) N ^rnft + yi, 7'J-;H(7x- 

i~7io, M&n>L<&m&%t<7>. mmw^ mmw^ wssm^ -t^ym. 

^y'-^f, 7xyJrtyyi, 7xyf7y>|, ^ > v'^- 

TV'J^, fcfn-;W^t -f^?V-;l/^ f7'/'J>l, ^'Jy>f, tin 

> $t£-hR EDnfi Hi3fe£fc LTIS^i-*) o REDnlimi^LT^t 

b J: v^ 0 

[0 0 5 8] 

■^t4^^>*#^#tf), r^-^*, r;u^r-;u3fe, T 1 ;-;^ ^r-njt 

m (fi^-r * fig ti ra *> & v > ) , Amt^fitzmmw^^ts^u^mm^ 
tryy-^n, ^f^wti, Jry 1 ;-^-^, Yv^yu-ti), 7->jh 
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ft, yryi, #;v^>-^ K-f;i/ft, ^-*#;ws-3M ;i/ft, n Kn*v|g, T 
;PDJryI(xf u>^-ipyS^ L< (i ~fu M V > * * vftifMS: *m *) & L-a" tt 
ft£#tfK ^oft + yi, Ty^^^fyi, (7^3 + 

L< liT'J-W^y)*;^-;^^-/!, #;uy^-f ;i^^f vft, 
^-W + yi, T^yft, (7;l"*;K 7'7-;K ^:liAfni)7^i, 
7y^7^;i, *;w*>T5 Kft. *l"f Kft. ^:t-7W Kft, >f5 Kft, 
(T;i/r?^-> & L< (i7'J-^t d ry)*;i/*'-;y7^ ^^77t^V7^ 
yft, -b^;ws'yFi, ft^5*^yKi, tK7vVI, T>^-:tft 
„ ^-^rt^-f;i'7 5/S, (r;u*;i/fc L< (iTV-;i/);*;i/*-;i'* W K3£. 
7y)K^01, 7y^;V77 ; &^^7<yi, -fni, y;v#-7°hft, 
(T)V*)i<, 7'J-)K S/cfi^T-ngo^ft, (7;K^ifcii7'J-;y)y;;v 

7x^7 7^6^^ 7y^^77*^f;vi, 7 N jv^-;vx;V7 7 ; e^^iJ/: 
[0 0 5 9] 

REDntLT&iKti, T^^T^ /ft. 7'J -;UT < 7i, Afng 

L < ii7'J-;y7 5 7*(#t;7- , J7S) > TV -jHiC7x-)H)t|,^ 

ft. 7^n^yi, 1j 7)i/7 7t^H, 7yiV7?;i, ,x;v 

^ y 7 A Fft"C<£>-5>o 

~>ft, 7^n^fvi, ^;v*7 P fi, .x;w*>7^ Kft, 7y^7^i, 7^ 
+ ^75 7S, 7'J-^7<7S > ^rn|7^/i, fg-fty^ft, StatSC^ 
£8ftrtfc4?fc< fc 1 o-g-tr 5M^> iMIfc L < tij»^atO, 
^ -r n i^ft (#fl x. f:f^ > K'j ;vft, t'n'jjVS, >f 5 ^V; ;i/ft, ^>X^ ^ y" 

v'v^ft, f77'j;n, ^>Xf77'j^s, v^vv^ft&^K 
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& 0 d-effrti^ f>$i(i2o^) rmT-*?ltt*J -ett^^ti^y^ 

^;u-7T^E-f^S, F^^tn^fiVi, y7yl« - h 

[0 0 6 0] 

£ fzki- C Rq Rc2RC3^^^"^° --Cy'i^itW 

[0 0 6 1 ] 
[0 0 6 2] 

L 11 ^-CR C iRc2RC3**^i"^> --^RCb RC2> RQa&**i*?W&±L 
tKSIIKTn 7V-;i/S, ^xnifS, T^^/U.f-**, 7'J- 

7^)V7^i, 7'J-;i/7^i^fDi7^i, 7^3^r 

j6£J&£L"Cv*-c<> <fc < , $f)(:tttotftI*tLT^tUv^ 0 flt^ R C1 
> RC2^ RC3^ 1 ^TfcltM 1 ?- k L < (iT;u^^Sr^-TB#, 5£a 2 oj&*tK 
ili 1 ^ L < (i7iK;vi^Ifi ^(i^^o Rq, RC2^ Rc3^L"CSftL< 
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7^;V7^i, 7'J-^7^1, ^xn^, 7 
;^ + ->I, tKn^vIt, *^jK^O#J£W& <h, 7^~;^ p-v 
^f;V7^7x-;H, p-^fJfy7x-Jl/l > 2, 4-y^K->7x; 

^Kyi, ^h^rv*. v^^;i/T^y^, N - ^ f;U7 - 'J J y7 
^^;ixT^yS, ^;^'J/I, ft^^'J/l, Kn*~>a£fcW3*»f £ 
^ 0 i7t^n«b^Sv^c|t^LT^«3t^^1-^^O^iJt LT(i 1 , 3 
-yf-i7>-2-^f;H, l, 3-yf7>-2-^f;H, N-^f;v-l, 
3 -fT'/'J v>- 2 ->f N-^>y>-^>y*f7'/'J v>- 2 ->f ;u 

WWfc*L*o 

-CR C iRc2RC3*^ RC1> RC2> RC3^°^^^-t^ Lfc*EHl*3-C 
[0 0 6 3] 
[0 0 6 4] 

[0 0 6 5] 

(fl&tt^^-l^>r-*>«:^), i^:*S£8£7-:*>, *mi/l/-K-COO" 
) , t;i/7x-K-S0 3 -) , £fcfi7^ K (>N+ (0-) - ) WW 

"bt^^o $0P£ L < ttft 1 ~&f8<7>pKa£^^^&*l&^& *) , *J^yl/ 
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^t^fittLTfi, -^(A)^RED n . R m> R U 2^^^> & < > 
[0 0 6 6] 

-To iILRii2^L n £[B]£^£it1-- £t±&^ 0 

T)Vu*^y^ tK n^v^ T^^r^T 5 / m^h^ 

o 

[0 0 6 7] 

-^(A) K;fcv>T R iii^ff^l-^^^iit <b (i, 5 £ & L < l± 6l^f 

w tc ti , en <; v > at -r < y v <; v y at, ^ r y »; v >at tr 9 v »; v 
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[0 0 6 8] 

9 t; Kn *i-y'i) yM, f b7t Kn^y^fj >f, f F7t Kn*;w^y*- 
)^Xh 19 , 3 L < fi, tin 'j v>gt tT^7 x 

[0 0 6 9] 

-^(B)^i3V^TREDi2> L 12 f±, *rti**ti— A) (7) R E D n . L 21 

^[s]a^«-e^«9, ^(Dfti L^mmi>Zfzm\:x$>z> 0 iau RED^tiTffi 

^it^li^^fMI-^^m^fi 1 mmxJb 19 , Afl^^R E DnXtmLfz 
1 iffi*^<^)*^tf ti& o R 121*5 J: R i22«i-^( A) <D Rj^l'lBli^i 
-C*> *9 . -e^Sf* Lv^H^) t7t:(WlD-edb^o EDi 2 (iS^-#fc#t4*^^1- 0 R 
12i^REDi 2 , Ri21<^Rl22> * ^*±E D x2 t R E D 12 1 (i, 2^t:^Lt 

[0 0 7 0] 

— &5£(B)Kl*5^TE D 12 -e^^tL^mT-#^-t«i:(i. REDn^T'J 

<h ^IMt LT^L/im^^tt^iilllC^O-e^^o ED 12 <h 
LT$tS L < fit: Kn T^n^ryl, J)l/Jj7 0 hm, .x;w*>T^K^ 
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[0 0 7 1 ] 

-M(B)i:io^tR 121 ^RED 1 2, Rl22<^Rl21^ ZtzliEDtftREDi 

tz&m&mx\ mmi> l < liii^^ttiit^^o R^t r ed 12 ^ s i 
yj >5R, e^vj **-9-y; >at ^ >nt -r > k 

3k -r h 5t Kn-l^-fTy^, 2,3-yt Kn^>/-l,4-f 7y>i, 2,3- 
ytFD^>y*77>f, 2, 3- y t: K n ^ > y f 1 7 x > f f If t> ti ^. 0 E 

n Kn^f7^/'J>ii^Wf ) ^„ Ri22fcRl2l£^*i£fc^"*"*£ 

o 

[0 0 7 2] 

^^-^ (1) - (3) i:ov»TKWtSo 

— #b£ (1) ~ (3) K*3HTRi, R 2 , Rn, Ri 2 . R3it±, — JSsS (A) 
OR 112 tP^03£-C&iK *:<7)]ft*L^mmi>Zfzm£X$>Z> 0 L b L 2i , L 
31^ -*b£ (A) ^LuCov^^L/c'ftlW^ LTflffcitRtK 

t Ltli, — ^ (A) OREDii^a^^Wt-^BtOSSIIfeO^JtraD-eab 
[0 0 7 3] 
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Rni^ RN2i> Rn31^S^*^^1"^> iMfc Lti±7;i/^;vi, r>;-;v 

RN1> RN21> RN31^KH^i\ 7H;Hi^li7'J-^WJL<, 
[0 0 7 4] 

Rl3> Rl4> R33^ Ra> Rb^Sm^4r^1-B#, IMtUfftKli, T 
^^^S, 7'J-^S, 7v;H, T;wn^ v?7;i^— # 
y7;i, 7^n^y§, 7 7^7^1, *;1/*>T^ K3k -7 W f- 
t^l/^KI, T)V*)V*J-jr^ T')~)^^^m, T)l<*)V?.)V*=.)]s^ TV 

[0 0 7 5] 

(1) Kisv.>TZiri*^j£1-«&6£8ftf±, — ^ ( 1 ) 0^>-tr>^tt 
SiH^Lfc ^^#^ct) ^ r- n ^ ^ 19 , *#:6tJ K »±«^"t & ^ > -tf > Sft fcSft 

n + t'/'J >3ft-e*»K «ff L < lit h 9 n Kn*y rf7t Kn^y 

[0 0 7 6] 

— ^ (2) Hi3^TED2i(i^ — (B) OEDi2tl^||oagT?* <9 , -£ 
[0 0 7 7] 

— jRS; (2) Hi3V^TRN21- Rl3- Rl4^ X2i*5iy r ED2i<^>^^-ftL^2o 

l xm$l 2 ttzmamm tn, «p t l < > -t* >n t Lfc 5 a ~ 7 

*>"J>i, fh7tKD^y^t'j>f, >f>K';>8ft, 2, 3-yt Kn- 
5, 6-^>V*-l, 4 - f 7v ifW^^o if * L < lit h 7 t K 

n^yj >f ( tf7kKn + 7^tr/f, ^ > KU >8ft-C*>*o 
[0 0 7 8] 

— (3) ^*5^TRN3i**T';-;i/*^oa6*at-^ Ra^it^Rbti 
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[0 0 7 9] 

(3) Hi5V^TR 32 WS L< lifrm^, T)V*)V^ TV-)Vm, 
j6* t Kn^rv^^^-rst, H^FtcR 33 ^ r«T-*5ltt36J 

«oiot^ 0 ictc [m^^mm tu, %i t zumLfzi><Dtmcx^^) 

[0 0 8 0] 

&tc*^ 7°2<Dik&W^^XtmtZ>o 

N7'2«»(^v^ r^ra^^osj £li#tlt-i^ Ftn-^if, 
$tm-7m, Jkm-^vm, m.m-^x^ mm-r^^-'y^^jtmmo^ 

[0 0 8 1 ] 
[0 0 8 2] 

* >f -7° 2 (Dik&m (Do-^UtL Wb^% ti —*8:5£ ( C ) t?^ £ ft Z> 0 
[0 0 8 3] 
(C) 
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RED 




[0 0 8 4] 

^ £ (C) -e^$ti^>fb^tJ(i. RED 2 t:-^$^^3l7nt»^im 
[0 0 8 51 

— ^(C)^43V^-CR ED 2 (i-^(B)coR EDi2^I^I^<7)*^^L. -?-<7) 
L^$aH&|WI 0 L 2 fi-^(A)<7)L 1 idou^Tf^L7 , iO^|Wia 

fttifcLtft^jb»ia 0 R 2i , R 22 (i7K^^-3 7t(iam*^^L, 

o R E D 2 <h R 2 i^l±SvH:|S^L'Ciiil^iiL-Cv^Uv^ 
[0 0 8 61 

y-? fc: Fui$il l zffimi-2>WMikX$>2>Z. tli%^ 0 mm&t LXUti L< (i, ^ 

Tfi, Hflx.^ 2 - >j ygjt 2 ^ r/'J >St 2 -frVU 1 , 2 

- v t: K n e 'J v ym, 1 , 4-y'b K n tf 'J v y -Y > K 1 J >3t, ^ > 
^ V y y if, ^ y y'^- r V* U ^ > * -9- V 'J y^ 2 , 3-ytKn 

^ > V-f-jj- 7 i 2 , 3-ytKn^> y*y 7 >*Jt ^ > V- « - tf y y Sj$ 
, 1, 2-ytKn^y'j>f, 1, 2 - y t FnJftyj , 1, 2-vfc: 
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y;>3S, ^>K';>^> ^>y-r s ^v/fryy^ ^>y 

**-9-yj >?t, 1, 2-ytKnfVy>f, 1, 2 -vk Kn*y>j >g£, 
1, 2-vt:Kn^t > / l J>l, 1, 2 - Kn Jpy ^-9-1; ^g&fc £"C$> „ 
4 y K V >St ^ > y >f 5 ^ y > ^ > y T y 'j >ijt 1 , 2 - v K n 

^y >; >H56*«t l < x r/K'j >aw*#K$f 2 Lv> 0 

[0 0 8 7] 
[0 0 8 8] 

* 4 y 3 ccKb^&Jf £ L < ti, 1 W.l-mtZtL'Zfkj&'fz 1 «T®tfb#^\ 
[0 0 8 9] 

*LT$fcfc*>fy3<&ft'&!toO*fcl±, -€"9 LT£j£L£2m^Bfrfb## s -5-0 
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[0 0 9 0] 

[0 0 9 1 ] 

(D) 

[It 7] 

RED 3 L 3 Y 3 

[0 0 9 2] 

— fe£(D)H£^TR ED 3 {i 1 ST-@JHt£tit#£}lxt£X£itU Y 3 fiR E 
[0 0 9 3] 

RED 3 (i-|^(B)OREDi 2 t(s]*0*^^L, £t£ L<li7'J-^7 5 
AfofT^i, t>j-;i^*^ tv-a-^ ^ 

7xyf Ty'v SIS, ^ > r V > tf n - ;ust^ >f ^ ^ V- ^atH 

T y; > jHH, 3, 4-^ f - P > + ->7 i $ L^o 
RED 3 iLT#^iL<li7'J-^7^I (#^T->;y^) , 7'J- 

[0 0 9 4] 
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[0 0 9 5] 
[0 0 9 6] 

y77l, T;vn^f y*J^f-;H, *;w^^f;i/^ m^K-^^ 

'^WJ ;p^-^->S, h'J7x-;Vy'JW + yS, h'JiWJW 
7 x i;ky ^ f ;i/y 'J Jpy§^ If fc*L&) , 7</I, T;i/^r 

[0 0 9 7] 

Y 3 (i^fB^7>«it ! >Ci=C 2 (-OH) -^tritU**** 
, C:tLtiS^lltt<tLT3&fBSP^fltai : >CiH-C 2 (=0)-t^o-O/>t^ 



WfflE4# 2003-3087249 



Wm 2003-004045 



^-v: 35/ 



[0 0 9 8] 
[0 0 9 9] 

[0 1 0 0] 

00*. Of, r/K'J^fi, 1, 2, 3, 4-f f7HKn^/'jy| 
& 1, 2, 3, 4-f h7kKn + /^t'j>i8i, 4- + ;d^^ 

[0 10 1] 

[0 10 2] 
[0 10 3] 
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L 3 fi, RED 3 t y 3 t itmrni-zm^mzmL, ^mza^m^ r^* 
uym, 7>j-i^>i, -o-, -s-, -nr n -, -c (=o 

) -so 2 -> -so-, -p (=o) -<D&m<7)m&, trzitztib^m 

yntfi^^gg) . 7'J-W/i(!H:7x-W/i), -C (-0) -m, - 
[0 10 4] 

L 3 xmZtiZ>m±. RED 3 tmitZtiXtkf&1rZ>Jj3-*>7pJj)l<M. (X + 
•) , t tz\t^Zi)-h-fu Y >©li^#ot«t^7y*Jl/i (X • ) <h, 

[0 10 5] 
[0 10 6] 
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Ut8] 



+ 




-e 



X— Y 



\ 



it-arm a 





[0 10 7] 
[0 10 8] 

* ^ y 4 <Dft^»;Wt*5IHd5fifc (i. 3-7 HSRO^IRi f:liAfD|f 
3ft, Ty'Jy'Vf, 7-lff^>i, xt°^^7^ F^t >at5& s W<b*i£ 
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[0 10 9] 

9 4 -f ± <r>\t%m\-m*. L < iiHKb£(E)£ fct±(F)-c*$*L& 0 

[0 110] 

(E) 

Mb 9] 



-«i£(E) 



RED41 



[0 111] 

-1^ (F) 

Ufci 0] 



R44R 




R40 R42 



R49" 



R 48 



Z42 



R46 



R45 R 47 

[0 112] 

— «^;(E)i3 ir>*— ^(F)^*5V^TRED 4 ii3 it>*R ED 4 2(±, <€-*L-e**L— 
M(B)OREDi 2 tl^i^tU Lv>ttfflfc£fcHi:-e*£o R 

40~R 44 ^J:U f R45~R49(i, ^K^fKy^mW^t fc(±fi&&£^fo Hfe5£( 
F)^ioV>-CZ42{i, -CR 42 oR421-^ ~NR423~> i O - St^To - 

-KR420, R42it±> *1X?tL&%EL=f-tfc\tW&M*&^ R 423 
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[0 113] 

-^(E)i3J;0 J -^(F)tc^^TR4o^ct^R45(i, 04 L < fiTkllJ^T- 

0 04 R 41 -R 4 4i3«t y f R 46 ~R 49 i: LT04 L < fi7)cf$tJ£i\ 

7^+;uS, TJ^-^S, T'J-;H, ^fnas, T'j-^fti, T)V* 
)V**m^ Ty^T^i, K*-e*!j, <fc 0 04 L< (iTK^T- 

[0 114] 

R 4 l~R 44 (i, £fth<Dd1b&%< ti>l-D&Vj--fti&X*$>2>m&t, R 41 
£R 4 2* *S^liR 43 t R 44 ;& f t Ucm^*3lf4^&£*#^04 Lv* 0 J; 0 
04 L< f±R 4 i~R 44 <7)^& < £ i>l-D&V'f-&mX'$>2>m&X~$>& 0 
04 L < «±R 4 i~R 44 <Z>^£ < <>lo^K^— -ftafe-c* R 41 ~R 44 0 
tf> V K - tt*"C v ^^tK^T- 4 £ J i T ;i/ * )umx$> Z> Ws'kX* h h 0 
[0 115] 

<h 4> 1 o#tr 51^ L<li«l'&5|0, m^iifiJ^5f#^f- a 

tI?T'tHt^^f f MlfAf nil, 4?fc< t<»loot^ft4tt*"C 
gm$tL^-7oi^.;H^fflv^tL^ 0 J:f)$fiL<li7W7^i, 7'J- 

££0 > I?ft4ttitit?ti^7x-;H (3oJ^±^)7;V3^y$ftI 
$*L^7i-;i/36, t: Kn + ->iifcli7^W? / *4 fc(±7 V -^7 5 J 
*"^fim$ttfc7i-;m^^) **fflv>t,tL* 0 #^04 L< »±T»;-;uT5 
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[0 116] 

Z 42 i: LtffJ L < {i-CR 42 oR421-* ^(i-N R 42 3-T^ <9 , J; W£ 
L < ^-NR423--r*^o R420^ R421^^S L < (i> 7kMli\ T)V*)Vm 

£ L < (i7X*J^T, Tfr^JVm^ 7';-;H, AfoSit^^ 0 R 42 3(i^i 
[0 117] 

R40~ R 49*^^420- R 421> R423^&Sri*e&^&£^£-Kt4<?-*L-r 

mmmm*4 o j^to & <o l < > i^t^K (iit^m 3 o lart, 

. ^^v^i7>^-^O'(t!lc0^fi(RED4i, RED 42 ^^vMiZ42)i:l5^Lri^ 
[0 118] 

$>t). JMWcf4, ^;i/^-7°h^(4 ^ilfo^), ^>*(-C (=S) -h 

-So iiU ^B^^jstt^^-f 7"2 0<b^^ioV>-C(i, n^i^Xi:LT^;W7 
^ KS(4#i£*l&v> 0 

[0 119] 

m.)Jr<Di>(D$:mM1rZ> tmm^, £*)ti+£L< (4, &&<£i>l ^<D* )Vijy a 
m-fo iiCAfnfili, 5^ 7 ^<^ #^^> L< (4115^(7), %&mtfz 

-^m&, MJTV-^SlUk f7v'7y-m t^fyYv-Jl'IS, r- 
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h7/-^ii, "7° 'j >ats. ii v^srh, ^^j >itx, y^yj ^its 
, tf ; ^ v y h v 7 y mm^mf hti& 0 ttz4 mt $ ^sum t- 

, tr 7 yj -)Afi, fr/'j ? Aits, h u r y Aits, -r- h y y; y a 

it*, f 7v7 V «; y A fcf V v — ^ A fcf U 5 v - * A h >j T 

y-^A it*^ f^tf t> ti, 4> -e & b 'j r y y a gts (#a *. «r 1 , 2 , 4 - 
ttzi±frm.tfz nmz <7>7)v* frmtfrnf htiz> 0 * ^ * y h s^ * 1- * 

>(Li+, Na+, K+, Mg2+, Ag+, Zn2+f), 7>^-9A^ty, 40 
[0 12 0] 

t^t^i<, ^#Wtct±f-*T^ Ki(iit(i-C(=S)-NH-l), *3«t 

£>*i£o iit-itowt Ltlif 7y*'j y > - 2 -f t >I, 
tVJyy-2-ftyi, 2-fttfyf^fyi, o-^yi, -fyn- 
^*y*/nf y-;ua*£, 2 -f-**v-;*-*^y; v>-4 -*>S 

[0121] 

£ o , ^w^M MH14ft-e § & v> (f - * >So « ffc 

[0122] 
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%>>Pt£ < t & 1 o^JT,^S:ttf^f u^mtit, ONAg) ^IIL 

9 &-NH-£*^-rn3|<z>gB##ii£: LT^-r^SH^x n5|*. i?t*±E 
&*g£"T?& A * > K Kfi L t# & , " - S - " & 2 tz (i " - S e - " m 2 tz (2 " - T e - " 

<h Ltli^V V h 'J 7 y - h V 7 V*- > ^ y - t: 9 V*- ^ 

t s<yX4 < vv-)um, 4 5 ^y*-;H, 7°'J >3£$rfc*a* 

'J7y>i, -tuy7V-;H, ^>X-tvy7V-;vi, r^wv77-;H, 
^>Xf;wi'7'/-iH^mif^^o 0i L < (imr^T^^o 
. [0123] 

ifhtL&tf^ iff- 2 L< l±T)V*)V(2 tzk±T)\/*Vy)-S-T)V*)\s{2tzltT 
)V*U>)^ T 1 )-)U(ifzl±Ti)-l'>)-S-Tfr*)l'(ifzteT)l'*U>), 
T>)-^(ttzt*TV-l<'>)-S-T')-)ls(ttzl*TV-Uy)<DUfrm7kZ# 

> i/:-S-S-ii:^ot^TU^o ^«iS*«1-^>i#^^*«U L 
T(i-^^7>5I, 1, 3-yf^7>fi/:(±l, 2-v^^^>3^ N ^T>^ 
, v>7>5t f h5HKn-i, 4-f7v>i (^^-=E;v^ >W &<^£ 
^ts^m^fhfiho 4 V&tLxmzlfttL<l*T)V*fr(tfzltT)l< 

[0 12 4] 

Mfom K\±Ty^-*mttzteA mt ztitzmmm^-z ^tf^mm^r- u nui * 

T>^e-^-S, y'7;K^7 , J-il/7>^-ti i 7^il/y7'J-^7>t- 
^■H^f-e, ^!£l^>y>y^fjl'7> ; e-ii, F 'J A^y;V7y^-tI 
, 7x-;Pyxf^7>t-tM^W^tia o 4$Ht£*L7^MMli L £'B 
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£ j:tM < yV'J *M<Dm^, EMt LTjf 4 L < t±r;u^;H6. T 'J 
[0 12 5] 
10 12 6] 

*i5!RtttS<0^Mt LTIi, $ hlZ&mW- 1 1 - 9 5 3 5 5^it4 
- 7H&C|Efc£*iTv*£ fcOrt^f ^^l^> 0 
[0 1 2 7] 

f * (^1 i If 2 - ^ ;i/ * 7° h f 7 v 7 v - 3 ^ti -f Y - 1 , 2, 4- 
h V T V- ^S, 5-^;V*7°bf h7 V*- 2-^;i/^7 7°h-l, 3, 4 

^>Xf77-iH, 1, 5-v^^^-l, 2, 4-h'J7V"'j7A-3-f 
tf-U- , ifcli^f^yi ONAg) «LH-NH-i^Ar 

, ^>X>f s /v-^S, >^y-;vs^f) -C** 0 L< i±> 5 - 

^W7h7f7!/-^i, 2, 4-f'J7V*-;H, 13 

, 4-F l J7V'-^ i3J:U f 5-^^7'hf h77*-;i/*-e*So 
[0 12 8] 
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-r^it^m^ itzmzitt L^t&%dx&z> 0 :ic^v*7'f>i (-sh) t± 
ftmm t l x m-r & m.m\±& m *. # v * >v * 7° v m^mm t n m&) * > 1 

[0 12 9] 

2oja±o^;v*7'hSS: SB5M*ii <h LX^~$-%> ( v > )V fj 7° Y 
^Ilfnii/^ f ) omtLXk*^ 2, 4-y^Jl/*7°Mi'J5y>S, 2, 
4-y^;^7°F b'J7y>I, 3, 5 - 7° V - 1 , 2, 4-h'J7'/ 

-^36, 2, 5-y>^7°b-l, 3-f7/-;H, 2, 5-y^;^7°f 
-1, 2, 7-^^*7'h-5->f^-s-h 1 J7'/ 

n ( l , 5 - A) - kf >; 5 v 2 , 6 , 8 - h U ^ 7° h "7°'; 6 , 8 - 
y^;v*7°h7°'J>, 3 , 5 , 7 - h V ^ 7° Y - s - h U T V*n h >j 7 v > 
, 4, 6-y^^*7°Mi7 > /nt''ny>, 2, 5 - *J * 7° V << 5 
frtet'tf^lfbti, 2, 4 - y>;^7h n'V ^ v>^, 2, 4-y^J^7°f 
^'i7y>I, 3 , 5 - y> 7° h - 1 , 2, 4 — b V 7 V- ;H£rt f #K«fS 

[0 13 0] 

Mte^ti-^ (A) ~~ (F) isi^-l^ (1) ~ (3) O^Cf}^ 
*LTV>T& — ^ (A) ~ (D) Kfc^TiiREDn, RED 12 , RE 

D 2 , RED3H, — *b£ (E) „ (F) Cfcv^iiRED^ R 41 , RED 42 > 
R46^R48'-- — (1) ~~ (3) H*v>-r*±Ri, R 2 , Rib Ri 2 . R31, 
Lb L 21 , L 3 i*m<&&<Di&m~W:%hZtiX^&clttfftt L<. $ £ K— 
^ (A) ~ (F) £TT?REDii~RED42fctt&$*L"rv>&£ fcrt** fJflFi 

[0131] 
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OUfrmi&ii—1&&t (A) ~ (F) *3 £ IF— 0*5*; (1) - (3) (Dt'ZbZWI&Z 
tiX^Xi>£^l)K (A) ~ (D) KiJU-ctiREDn, RED i2 , RE 

D 2 , RED 3 C, — (E) , (F) t:^^TIiRED 4 i, R 41 , R E D 42 , 

R 46^ R 48^^ (1) - (3) KfcHTiiRi, R^ Rib Rl2^ R31> 

L b L 2 i> L3i*|^<ffi^0^fitCgm$^TV^C fctf*gf* L < , SfcK — 
fl&5t (A) ~~ (F) ^T-eREDii~RED 42 tca^$tLTV^^t^J: 

&m-e&y), ffix.ify7->fem Mv7->m ^y7^>feii 

->-fe3NB£#tro ftSW^^it^'fe^fi, U -9— ^•f-r * * n - v> T 
^fA 3 6 5 4 4, 199 4 ^ 9 ft KBfl^S *LT iuf&>; t-f * * n 
— is-V — & L < {±F. M.Haraer<7)The Cyanine dyes and Related Compounds (Int 
erscience Publishers, New yprk, 1964) tCf£fc£ ti^flCJ: o XMM^li, 
ZtihVttZ&J&'t-ZZ ttf-CZZo $f>i:#H¥l l- 9 5 3 5 5f (*H 
#It6, 0 5 4, 2 6 0^) <DWMW7 -1 4M^tmZtifz&mMtf£:XJ:<D 
ti^Xlit&o 
[0 13 2] 

#S&9!K:fc»t& 9 A 1 ~ 4 tfMt^ti, 10-60 Ofico 

*><E»W£ Lv> 0 i 0*f * L < «i 1 5 ~~ 5 0, L < (i 1 8 ~4 0-e* 

m^Wti L< H 1 8-3 0T£>4o 
[0 13 3] 

IT, **v>li*>f 7°&c£oT(i2m^±^m^lftm£tU BR-ft^^***, 
foiST-loKjblfili, l?jl. 4VOTffH(, Sfcfcfli. 0 VJ^IT 
rt f # £ Lv\> £OBMfcmfl:ti#$ L<(i0V=ti9i^<, J: •? »i L < it 0 . 3V 
i *) «v> 0 Vt^Xfflkm&lilftt L < ~**J 1 . 4V, J: L< (±&0 
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. 3-1^1. o vomm^&Zo 

[0 13 4] 

^l;tf4£ (0. 1 M<7) jSJfi5SB6 'J ^ * A £<£tr) =80%: 
2 0% (#*%) *>$gi£fciS#U 1 O^IWS5R*-^S:ji§CL7t^ 1fyMK<D 

(SCE) £#DsmMKffi^-C, 2 5°CC\ 0. 1 V /®<D*ffi&lEM&. 

ibm^ms ce^^o 

[0 13 5] 

£*>K l «T-£$ctf}1-Mb^^&£*§^{i, c:oflM£^@jHbm{3:W3: L< 

fi-0. 5V~-2V-e&!9, J: L < fi- 0. 7V~-2VT^^ £ <b 

C^iL<(i-0. 9V--1. 6V^l.o 
[0 13 6] 

^n^^iott^ * 4 -/ 1 - 4 <Dit&®& i «T-m<b^^ ^i^^g< Rit^t, 

fbmfi^iS^E^iJ-e^ &v\£-c\ £*ie> £ili^iiE^ciNj£LESiJ1-£ ztit 

[0 13 7] 

u x-c^ $ *t* atxttsa* i mT-iMb $ *L-c£f&i- a i m^-@jHb#^\ 3 1 § » 

< X - YlS^Pfll^^ff o t Y ^11 L t X 7 y * I, $ 

<bK&d HT-^MUi^j^^^o ^o&fc*^ y 5<^b-£-t^@3Hb£ 

[0 13 8] 
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Utn] 



X _ Y »fe(-e (X _ Y)+ . JZ*± x- + Y + - X* 



[0 13 9] 

L<fiO. 3V-1. OV^&Zo ifz±U&fc^lz&^X&mirZ>7i/~-?J )\/X 
■ (Dmitmmt- O. 7V--2. OVt|)i:HflL<, -O. 9V~- 
1. 6 V^J: W£ Lv* 0 
[0 14 0] 

[0141] 

-fe^: (G) 

[it 1 2 ] 



-ASS (G) 




RED 0 C L« 

[0 14 2] 

— ^(G)&l&^TRED 0 (^^14*£StU L 0 {2fl&gft*£^U R 0 &£ 
VRQOltTkmJW.T-i fztem&mZ^tto RE D 0 ^Ro> i3J:^R 0 h Roo^tiS 
v^;!£^LT^#ji£ffML-TWT& J;v> 0 R E D 0 li-K(C)«R E D 2 t (WJ 
«<7>*£^U ^(Dlfti L^mmi>m CXh&o Ro&i^Roo^-^ (C) 

fcitfROO**- 7KM^£H^T. LotmM<D&*m-fZ tfi&^ 0 RED 0 <t 

tt, —1S&: (C) <7)RED 2 ^R21^^LT^it^^i-^^^|WID#fl7{i ? 
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mifbti, WH^il^CWo Rot Roo^^Sv^c^LTffM 

ifbti&o — ft*(G)»cj3v^TLot±, — ^ (c) <DL 2 tmm<vm~?$> ^ -e 

[0143] 
[0144] 

§&K ic & tt £ ^ 4 -f 1 - 4 <7Mb^ WW Ltv^tU v^P^«t4ft <h |s] £ i> <D 

<DmtLxm<<fhti&i>K ^h^m^.x, mm^i i - 9 5 3 5 b^-^mmmA 
-7ic \^uyyitmm.m^\ tLxmmztix^&koikxtfmifhii, w 

. #3l9iKi3*t<& * "7° 1 ~ 4 Oib^/^W LTv^r & j; v^^iiS-fe^O^ 

flijtfciBit-c**^ mm^mm^i 1 -9 5 3 5 s^-^mmmi - 1 411; r 

«b -5> o 

[0 14 5] 

JsJLT»c**Wtci5*t4 * -f 7*1 ~ 5 co<b^-tfO*#f!l^^iJ^-r^^\ #S&9!(± 
[0 14 6] 
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Ut 1 3 ] 



N— N II 
HS "^N^~ SH ^N^COOH JH "N" ^COONa 






1 ""'"^NHCO' >H ^ , IIS ' " NHSO2 



HS- 



1 1 e 

NHCOCHj-N X COO Na" 
3 4 




HOOC 



N— N CI 

CX och, nrv COOH 

^N^COOK 
N — N JL U 

N \ / H3COC 



NHCOv. 




N COONa o 

I A NHCO 

CHjCeHs 



N-N _ N-N 

HS^>~SH O HS-t 3-SH 

N \ / N 






SCO ° Na U ~ NHS °' ~ « CO ° K 



6l jOcY 



N. 'COOK 



[0 14 7] 
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{it 1 4 ] 

N— N N— N 

HS— ^ *N £ J^-SH 

N CH 3 CH 3 N 

u NaOOC cOONa CONH 

12 uooc V00CH3 23 

N-N <? H * 



14 



"nHCO(CH2) 3 — N^J) CHaCHjCONH— / V* N 





[0 14 8] 
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[it 15] 



N—N 



N 



N — N 
N 





NH COOH 



20 



NHCO 



N— N 

HS— ^ J^— SH 



CH 3 

A 

2 H 4 -N \ 



NHCOC : Ti 4 — in COOH 
CJ 




SH 



22 C&f COOH 
N — N 



NHCO- (CH 2 ) 3> ^ (CH 2 ) 2 - CH 2 COONa 



23 




N — N 



N 



SH 



24 



N — N 



HN-<CH 2 ), N ^ (CH 2 )j— CH 2 COOK 





25 




N-N 

HS-<>-SH HN 



CH 3 



N NH 



26 






NHCO 




27 



N — N 
N 



SH 



N 




23 



NHCO 



HS N 



NH 



CH 2 COOK 



29 




NHCO 



or 

N H 



[0 14 9] 
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N— N 

HS— J^-SH 
N 




[0 15 0] 

*§kW^£Hf2>?s(-ri ~ 4 <D4t&%H*. *rtl*rtU&m2 002-19237 

ffi£E#2 003-3087249 
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3 ^\ #M 2002-188537^-, #11 2002-188536^, &j£ 2 
001-272137-^-, #12 002-19237 4 -SrtCio^T, 

[0151] 

#s&ij!Ki5tf&*>r -fsoit&mio&qmt lti±, ^ectif 9-2 1 1 

7 6 9f(28-3 2H<7)^EioJ:D f ^Ftcfeit(7)^t?PMT- l-S-37) 
, 9 - 2 1 1 7 7 4f, #Hf§¥ 1 1 - 9 5 3 5 5 -if- (ffrg-fSj I N V 1 - 3 

6), ^2 0 0 1 -5 0 0 9 9 6^(^1- 7 4, 80-87, 92-12 
2), *H#|^5, 7 4 7, 2 3 5^-, *S#g^5, 7 4 7, 2 3 6^ gfcfflift 
It786692Al ^{iti*^ I N V 1 - 3 5 ) , l»|#ft 8 9 3 7 3 2Alf, 
*H#fff 6, 054, 2 6 0f, KWmifr 5, 994, 0 5 1f^ fOJRMfrKIE 

m<v r i ^ 2 m^mmm ztz\± na-zn h yitn^^mmm tfaztiz 

[0 15 2] 

Ilia ^ $ *l& hu $ -c-c* & o 
[0 15 3] 

pH^< 4fcl±fi< LTv#fl?L, i^aLT^^ 0 
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[0 15 4] 

mjt&mmmm. *^-$%> mm^m t * K^mm * f mm t x & § , m 

, -Zrti^tiffi-i L < fi^n^yltiS 1 -^^^ ^ > 1X1 0-9-5X1 
Ii:JfiL<lilxiO-8-5xi 0-2-t;K7)#J^-eiiftf^liH#^-r^ o 

[0 15 5] 
10) ®*lfe£jg7C*£^-f Mfc£-4£i 

^^tc^tt^^mft^^ti, ris-^ (i) xmzti&w.m&tM7t 

[0156] 

— «b$ (I) A- (W) n-B 
[-«3*; (I) 4>, Ati^n^^bm^^*^^* (J£M£, "Mlt^) * 
^EU W(i2fl5<7>3il£*£^U n(±0 ^ fctt 1 B fijl?r;^£irf o ] 

[0 15 7] 

flbS; (I) i:o^t#it:i^t^ 0 

^(i-eo^), ^^->s(-c (= s) -k mmmir, mnm^ -ti^jfws 

[0 15 8] 
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-9- y - ^gt* , h'jr y- ^at*, f7vr y - ^ai*. t^->7 y- ;n& 
& ^hyy-^gjtft, y; >?tft. t 0, ;v>aift, yy*y; 

>it^> t°<;yy>Jj|^ h'J7y>fS#W^^ 0 ££4$MI:S*l/iS 

^mm, eyyj^AH^ f7y*'j^ASi, tyryjyAgjt^ f 

w^mm, f7y7vj^fi, eu^-^A^ try ss^* asms, 

h <; T ^AiM frt^lf f, tt, (f-CU'JT yj ^ A5|ft (Wilf 1 , 2 
, 4 - f 'J 7 V*'J ■) A - 3 - f ^ I/- HD^J Lv» 0 7'J-^SiLt(i 

o nil i /c a 5^n£ t £ »± mto t^j- ^mtm wbti&o *wf\ mtm % m 

*fi>(Li+, N a+, K+, Mg2+, Ag + > Z n2+|£K T >^E- £ A >f * > 

o 

^r&J:<, JWfrWKfi^-sJ-r* Ki(uClt*(±-C(=S)-NH-i), jsJ:^ 
<!:-^tf^tL^> 0 : itIMi: Ltlif7V*'J y > - 2 - f 

y; v>- 2 -^^->ft, 2 t: ^> h -r u-y~y^ ^ yu -y 

->ft> ft^t'7-«, 2 -^^V-^^yj v>- 4 -^>ftft 
"«ftt LT^^->St(±, ±j|© ^ 7° f I^I'Uffit L t f t >4 1 

&h . mMi>L<temvt<D?-*T$ b'm. t-xw* ks, -^*y 
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4>ft < <h & 1 o^^-Sr^tf^r-n^^ti, (>N A g) Z&j&Lo 

fir£-?*>f *>KffiffcLW£, "- S -"^S7t(i"-Se-"*S^{i"-Te-"^ 

l r ti^ > y f 'j 7 y- jum^ v v r v - >f > ^ y- tr 9 y- ^ 

^foflltLtlift7x>i, f7'/-iH, ^-^-9-y-;Hfe, ^>y^^-7 

A>y*f7v"-;H, ^yy't+^y'-;^ f7y7y'-^i, 
■9- v T y- MJ7v>i x -b 1/7 7 y- ^ > V -k 1//7 y- 

f^^7 y- ^ > vr ;i/ ;i/ 7 y- ft ^^tf f> *l & 0 i L < timr^- 

tyLm&bLX*)Vy 4 KIi/:l±yy^7^ KSt(±, "- S -" t tz It"- S 

)-X-T ;^;V(i^:li7 7 , J-^(i^l±7 , J-l^>)-X-7'J 

«ii£ffMLT^Tk <£ < , at^t#jfiS:^f LTte?-*7> 
1, 3-^^^-^>^ 1, 2-yfi7>f, f7>t, y^T>H, 

1- & $ y * ;u 7 ^ £ L iKiil, 2 - y ^ jj- 5 

tfItLt*ft>ttitli, 4#Mb$tL^a^/E : F-^'a-tf*^l:i*L. * 

^y*7f;i'7> ; e-tS, h'J^Wyt-ti, 7x-^yxf^7>* 
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- * m & t*&m if h ft h o 4 m it £ *i tz mmm^ £ # &-$mm^ f - n ^ ^ (± , 

If, 7^3 + v*;i/aK— fc^^-t^f ^afefc^ri^f hit, kf'jv— 
[0 15 9] 

ffifrftv*) , 7y)H ( 7;i/3^y*^f-^S, 7'J-;^^y*;^^;H 

^> N-7y^A;w^>f;i/i, n - y; ^ * - ;u * ^ N-#;w^ 

, #;w*V>f *;wfJfyi^/:iif^ si**-*'; ^-^-f 
, yT^i, hM;V^ (Carbon imidoyl*) „ M Kn 

, (7;vn^fyi L< itTV -^^rv) *j^^;H^yi, #;w^^;i^ 
^y*, 7H-;^JryS, 7^i, (TAs^-Jlt, ijti±^-fn 
it) T^y^, 7y;i/7^S, 7>;^+y7^ Ki, W K2£, f^-^HK 

3#;w^K3k tKyyVi, r >-=e~;*-3k, tm^;i/7^I, N- ( 
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T)V*)\<^ L< (iT';-;i/) N-T v;i"7 W N 

^ 7'J-^t^y*^*-;Pi, 7 )V*)V7,)V*~)V^ 7 

hni, ^;V^>-f=K^;^ (Carbonimidoyl^) £i£Bfc1-.&o 2^(7) 

***^«7A^;}->& <h^^l<7) ffir ^ * > 5- Ep*1" -5 o 
[0 16 0] 

$ <b fcgfct&O^ffcfll t LTfi, S^K^HPFl 1 - 9 5 3 5 5 -Sf-^lffl* p 
[0161] 

(I) At?^$^4K5»*t LTJ: ijjffi L^<>^t±, ^;i/^7°h 
Sm^T-n|t« (0Hx.tf2 ->;v*7 8 hf7y7y-;H, 3-^Jl/*7'f-l 
, 2, 4-PJ77-JH, 5 -^;wy7 7°hT- h 7/-^i, 2-^;u#-7°h- 
1, 3, 4-iHy7/-iH, 2 -> "7° h ^>Xf7 7*-iH, 2-* 
7" h ^>X>f ^ l , 5 - y> 1 , 2 , 4-MJ7yj7 

&-3-?-*U- hm%t*) „ y>;^7 , M^AfDfS(^lx.{f2 ) 4-v 
yi^yMf'J^yy*, 2, 4 -^y;v*7 s h h V 7y>I, 3, 5-v^;v 
*7 9 h-l, 2, 4-h';TV-;Hk 2, S-yV^^/h-l, 3-f77* 
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-;i/^&t*)> ifzli4</m ONAg) HML^-NH-l^fni 
[0 16 2] 

Kti^Stlfcl - 2 O^T^l^g (fljx.tf^i'^afe, ■x^-i^ak, h ^ ^f- 

(fli(f7x-l/>I, ^-y^-l^^) , -CONRp, -SO2NR2 
-0-. -S-. -NR3-. -NR4CO-. -NR 5 S02-^ -NR 6 C 

0NR7-, -coo-, -oco-, zixh<Dm%k^<Dm.&£-fr*ti$j) t &if h 

Kho ^^-CRi. R2^ R3^ R4. R5^ R 6 & J: R 7 fi7klf J3bTO*. 



7 V -^m£$tfri-o R\. R2> R3> R 4 ^ R5> R^tzktR^^fihm^ 

mmimt l < a, wmw 1 ~ 3 0 <o & <nx&^xm^m.mk 1-20 <Dmm, 

ftt$ttzltmWi(D7fr3c^m, T^-^*, T)V*-)V^ T7)V^rJH (#!J 

3 ^Wbti£ 0 — jftaS (I) tcjo^T 

> Rl, R2> R3> R4^ R5> R6^ tzitR^X^ HZ> T 'J L < 

> Kft6-3 0, Zbi'iftt L < itRm§ke - 2 0«t/;li»T'J- 
;i/2£-C£> «K 1£0;L(£7aL^;i^ ^-7^;l/^7^f <b tt^> 0 R 1n R 2 . R 3 . 
R 4 , R 5 , Re^^fiRy^^^^ilSOfim^fi^^^tilOtt^^em*^^ 

[0 16 31 
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77;l^vl-m h h > I§2i# ^ -a" tr)^ T-'J>^, 7x7- 

n-7>-6-^--;u|i, 2,3-v£ Kd^>77 7 >-5-^-;i^ 7^77 

'J7i7- ;HH £<£tr) , t K5 v >^ v 7x-K bMif 

ft & h mm £ tt & n&wm? hti& 0 

[0 16 4] 

(B2)-C^$tL> t Kn^y-7 l/7«tll- (B3) 3 tFn + y-)l/^ 
>m t (i— ^ (B4) £ ft, HFn + y^:^ )V^J vm t tt— «b£ (B5) ^ 

*U 7x7-;l/iili- «5t(B8k (B9), (B10)"C^^tt N 't K7yV^i:l±- 
*b£(Bll)-e^3*L, £ K7vK«^fi-|«(B12)-e^^tL, 7x^K^ittt 

— *b£ (Bi3) -e* $ fLZ>Vc&m-c$> z> o 

[0 16 5] 



2003-3087249 



Ofcm 2003-004045 



^-v! 61/ 



Hfcl 7] 



<Bi) 



R M — N 



OH 



R N1 



(B 4 ) 



Rb4 — O — C — N 



OH 



R N4 



(By) Rb70^R b 71 

(Y 7 ) 



(Bio) 



I ' ° 
R b102 




(B 2 ) 



.OH 

R o2 C— N. 

& RN2 



(B 3 ) 

Rb3" 



-N — C — N 



OH 



(B 5 ) 



I O / R H5 R, H5 O 



OH 



(Ba) 



OH 

6 



m 8 



(Bn) 



R M10\ / R b112 
R b111 R b113 



R N5 



R H3 O 



(Be) 

R b60 C=C C Rbei 
x 6 x- 6 o 



(Ba) 



%^~-(Y g )m 9 



HO 



(Biz) 



Rbi2— N N C— X 12 

R H12 R, H12 



(B13) 



ts133 

bl32 



R " N -k,^? 131 
"H13 N Rb-,30 

R b13 



[0 16 6] 

-^(B1)~(B13)^^^T, R bl , R b2 > Rb3^ R b4> R b5> R b70^ R b71^ R bll0 
- R bll^ R bl^ R bl^ R bl2^ R bl3^ R N1> R N2> R N3^ R N4> RN5 {± ^*^^ 7 
T';-^*, ^xo3jtife£i£U R H 3> R H5> R 'H5^ r H12> r 'H12> r H1 
3«i7X^T-, T)V*)V&^ T')~)v^ r->;H, 7^*^^*- L 
< fir V -;u*;l/*^;i/3££^U -rod *>Rh3^£ fcKfc Kn^ylt^oT 
Uv^ 0 R bl00 , R b i01> R bl02> Rbl30~Rbl33 {i **^^^^^*^^1~ 
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fil, mjfi 0 - 5 <Dm%L. m 8 {il-50^i$u m 9 f± 0 ~ 4 <7)^m£^1"o Y 7 

, y 8 , y§i±z &r - ^mtm^f^y^ym^n)-?*) 

^SJifi^-HI^U X 12 (i7jc^T-, t;i^;i^ 7';-;Hk ^f-n?!^, r 
[0 16 7] 

T-nitr^y^, tfzitmitoT < smz^ts) „ TyiVr^l, y;i/*>r 
7;i^;i/7^ y *;i/sK— ;w*4r->^ * £(±7 — ;ur ^ y * ;w 

t^yl^lto Rb60^ Rb61 fi ^ ;L/ ^^ T^y*. 7fl/3^y 

& 7'J-;^^ryMiU Rb60^Rb61^51v^;^LT^#it*^LT 

[0 16 8] 

±IBO-^(B1)-(B13)<7)^*OI^0^<7)4'"C\ 7;i/*;H£fcf±£t3lH&i -3 
0<7\ Eil, L< (iSIMfco, liR<l±lt}^7i^;vS^Ml, 

7 , ;-;i/£tl±7x-;H^f7f-;Hlo < l:9i, #5R^> L < (±*f^ifto, fi}& 

i fc— #b£ (bi) ~~ (Bi3) o#*om0jo tp-em**. btix^z mm& 1 

tL"Ci/ j T J: v> 0 
[0 16 9] 

— ^(Bl)- fe£(B5)tC&^TR N1 , R N2 . R N 3. Rn4> RN5^. L < tt* 
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?>> urn. %-t£i> l< finder), l< imwfe^T^*^^, x vui 

[0 17 0] 

-^(Bl)tcioV>TRbi(i»$ L < (iT^^;v*S fc{i^f-n^T\ £ £ 

nf St (i 5 1 R < (i 6 I</)f f i ^#^£*:ti^ 
^II^rDSit, MMtLO^TUv^o Afniia«L< 
it^m^-r n gt^-£\ 150 £ (ft: v t? <J ^ v h U 7 v >S[!S 

-N(R N l)0HS££<bKlo£ L < l± 2 om±£-r*»#& Z fc-jKg£(Bl) 
[0 17 1] 

8*a£-C, J: Off S L < l±7^*^*i fclir 'J - /H-e*5 0 7;i/^jH^J 
L^|gH(±R bl tciott^M^<h|WID-eab^o T';-;v*t LXitf-t L<!i7x- 

v^o % 2 xm^ti^&^^<DW:^&t LT-C ON(R N2)QH3fe4:$ <b»r 1 ofc L < 
ti 2 o^litt £ & i fc— #b£ (B2) $ ti*>tt&W<Dft $ Lv^o-oT 

[0172] 

off* Lv^^HtiRb^i^^^^^^^tlwiDtr^^o Rh3W* L< *±tK 
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&o %z^^fihm-h^(om.^t lt-n(r H 3)con(r m )om*zh\zi 

^ti^„ £ tzR h3 1 R N3 1 L T (ffiL<li5lif:(i6lO 

[0 17 3] 

— ^(B4)^43v>TR b4 ti*t£ L < {£7;i^;i^T\ ^(Dttt L^$EH(iR bl 

^<Dft£ l^m<d— o-c&& 0 

[0 17 4] 

— ^(B5)^i3V^TRb5fi0i L< li7;K^iif:ii7'J J: 
L < fiT'j -/HgTN cn^^ L^$£fflU:R bl £ J; 0% 2 ^£Ut&ift^|5] D 
-C^^o Rhs^ R'H5'«H L < ti^fSt^^ /;li7;v+;vit\ J: L< fi 

[0 17 5] 

-^(B6)^j3^TR b60 , Rb61«i> Sl^tCft^ LTI|t*£*^J&1-*»^j&*Sf 
£L^o ZZ-CI&j&Zti&Vktim&te, 51~7I^fl^M^)L<li 

tftt(i\ 0iJx.(f 2 - v^n^Of-^- l -jr>m, 2, 5-ytKn77>-2 
3 -tfn <J >- 2 -;*>ijt. 4 - V'J 3 -:t>^ 2-v^ 
n^-fe>- l 5, 6-ykKn-2H-e7>-2-t>f, 5, 

Kn-2-tf'J K>1, 1, 2 - yt Knf7^ - 2 -it^M. * 
-7'; >3jt(^>V- c -tf-7>- 2 -*>gth 2-^ynyf, l, 4-ytF 

n^^^ u>- i ?v*>%t('<>*s-y >- 4 4 

- + ^n>|, ^ >t>>- i 3-H 8 d<J>-2, 4-^*>S£, 97 
> ;w5t, ft^y >7 9 v J; 19 ft £ L < fi 2 

-v^n^>x>- 1 -*>5|t. 2, 5-ytFo77>-2-t>i, 3 - t? 
uW-2-*>W, 4-k°7 7* i ;y-3-t^ 1, 2-ytKnt7^1/ 
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3t 1, 4-ytKnt7^l/>-l-t>i, ^o^7i(^>y- 7 -if7 

&^-C&i9, L < fi 2 -~>y n^>x>- 1 2, 5-yt 

Kn77>-2-t>f, 3 - fcfn »J >- 2 4 1 -*>m, 
4 - fc?7 >- 3 >SRT-&&<, 
[0 17 6] 

#^M<D-$mm^ t- u 5|U6t?, M x. tf fc? n 'J v y 36. tf ^ } ) v y tT^ 5 v 

ygg, 1, 4-f7y>-4-^iH, 2, 3, 5, 6-T-h^ 

tKD-l, 4-f7y>-4-^ -i > K 'J ifC* £ o 

, 7^>7? Ki, l/;li7y^t^ryi, T D . J:f)tHL 

<ijtKn^yi, ^i^yn, 7?yi, 7;^^7^ys, TO7<y 

7W>7 5 Kft, 7y;V7^i, l/:{i7v;^^y*t-^^ #t~£f 

o 

[0 17 7] 

tC^tt^^tlWICT^^o Rb70> Rb71^Sv^c^LT?l^M(^!li.(f tin 

-jvyijt tr^Vv^at, ^e^^uyf, f-^-^e^^'; yf^a^MLt^ 

ttRblK*3*t&Sfc9!fc|B|CK + T<y^ 7y;V7^7i, 

yr^Y^ vl/^f Ki, 7y^i, r^n^r * ;ws-ty 

, y;i/y r-=e-r ;n;^ *;i/^ySifcii 

[0 17 8] 
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5 & L< (iT^;VT^ y^T^^C ttmt Lv> 0 m 8 7^2 JiH±OB#, 

T^)um. 7;i/3Jry^;w^;H, #;w^-f;i^ X)i>*mitzlt 

Y 8 ^>Hf >il^^^L> -eoiS*-^ (B8) ^t7f-;i/I^iti^ 
[0 17 9] 

TiK m9lil-2*fiU, *t»>Yg(i|iiI DT* & o T v^T & J: v> 0 Yg 

% ,x;^>7^ K2k 7;^^S. T )U*)l>^t^ 7^3^ryi, 7'»H, 
7;l/n Jrv#;i/;j€-;l^ # 7; ;W7^£ ^fi^coig, 

£ f> *i£ o Yg**^ > -tf > *f ^gt £ m L , -E-O^-^ (B9) a* 1 , 4 - 

[0 18 0] 

-^(B10)^^v^TR b ioo, RblOl^ Rbl02^«*»£^1"f^ e&HOfrS L 
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[0181] 

-^(Bll)iC^v^TR b ii 0 , Rblll. Rbll2> Rbll3^ LXftt L< «±, T;U* 

^;mt&f£^|w]t;-c$>;E> 0 ^-e^ T^^;i^^^t5 L < , Rbiio~Rbii3<^ ^ 
, -=e * >; y Jjt f - * -=e ^ * »; y It, A^ttKntf'j y v > h ft 

[0 18 2] 

-^(B12)^i5V^TR b i2<i: LT§?^ L < i±, T^*;^ T'j-JH, £ 

£fctt8M*e>7 5 y*^^-tr), #^y^-f *K T)U^)Umm^ 

Mil -8<7)T;w^^*WS Lv^K 7'J-iH(#i:7x;iH«| Lv> 

tr)tf£ DfcP* Lv^o R H i2> R'hi2^^^ L, < «±*3fcJSC?-t fciiT^^Hfe, «t ij 
[0 18 3] 

-^(B13) H*3V*TRbi3t±$sf£ L < (ir^ + ^ii^lir'j U > 

ift'bOjtfS L^IEBIt±Rbi*3i«y ! Rb2^**t*SiWtrai:-e*&o Rbl30^ Rbl31 
> Rbi32^ Rbi33 {i ^* I- < teTMSMTs r;i/*/H£ i ~ 8 L 

[0 1 8 4] 

— #b£ (I) B-e^$tL^iS7C^i±$f* L < f±fc Kn^y;i/7 * >^ 
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[0 18 5] 

-i^ (i) B-e&zti&MTt&tiwmkw&i. mt&mw rm$vft«j 
te&j d5o-208M> tzmnttom) ^B^it^mm \mmvznm\ mm o 

#282-344M. AH) »cgB«oa!ISfe«:ffl^TaO^-t4ii:**t?#*o Wx.tf|g 
3£-rV * * * > * h V -<7>&v£-C\ ^ * y - ;i> : P H6. 5 

r 1 ; h >-Dk*>y>ifi (Br it ton-Robinson buffer) =1 0%: 90% ( 

SUOEHEt**;**** (RDE) SrfWflm^Kffi^ fi&j&fcfcMEKffivs <&jftl* 
n^^tl^#BSH(:Mv>t, 2 5 T\ 1 0 0 0 0^/^ 2 0 mV/#<9^ 

-Y-^iijg-eiij^-e^^o nhfrtz^frt^y^Afrb^WLmML (ei/2) 

^is tt & b Tis $ tiz Mjtmi^mm^m r~%m l tzm&. ^(omitmM. 
tfm-o. 3v~*^i. 0 v<Dmm^$>&^ t tmt x l< ms- 

0. lV-^0. 8 V<d$eH-C&*K #K$f£ L< fii&O-H&O. 7V«t 
<£> -2) o 

[0 18 6] 

K »t * B -e^ $ *l & jlTnft lifltif K is v > x * < tf<k%\<r>tt& 

m-^M. z<DMii&T<Dmm-i>uw!.ztir^&o 2 001-42 

4 6 6-^-. fi¥8 - 1 1 4 8 8 4 f\ tlfW8 -3 1 4 0 5 1 -5f\ #HJ¥8- 
3 3 3 3 2 5f, #l¥9- 1 3 3 9 8 3f, #HS¥ 1 1 - 2 8 2 1 1 7f, # 
if 1 0- 2 4 6 9 3 If, 1 0- 9 0 8 1 9f, #fl¥ 9 - 5 4 3 8 4 

^ #i¥l 0 - 1 7 1 0 6 0, #r?B¥7- 7 7 7 8 3 D ^:7xy-M<7)- 
M<h LT^S#lt6 0 5 4 2 6 0 J *r\~%m.<Vit'km (*7A60-6 3 i'IS«<Z) 
— fl&^^jt^WJ) &W<b*^o 
[0 18 7] 
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^tUv^„ Zfztfi)-?-t Lt(i, ^Ox.(f#^¥ 1 - 1 0 0 5 3 O-^HfEft 
[0 18 8] 

«0^^i3tt^-^ ( I ) (Olt^cDft^mm-t L<fi 100-10000 

ofig-e& *) „ i ij«Fi l < fi i 2 o ~ i o o o oium , icff^ Kin 5 
0-50 oontJbi, 

[0 18 9] 

[0 19 0] 
Mfcl 8] 



CH 3 

NHOH NOH H 

HOHN N SH HS A N^SH HONCH^NH-^^N 

(D (2) C3H? (3 ) 



NHOH 

.X. 



CH 



'3 



HOHN N NHCH z CH 2 CH s NHCONH'^ 5 ^ N^ N f| N 

N~N 

(4) 



1 X 
HON' ^N SH 



CHa (5) 



N-)M 

HS-< jk f^T- N . CH 3 rr ^s r -N CH 3 

S^NOH if T v^moh X JL ^ NOH 



CH 3 CH 3 NHCNH-^^"S C 7 H 15 SCH 2 CH 2 NHCONH H 

(6) S 

(7) (8) 

QH 3 
NOH 

HON N NHCH 2 CH 2 CH 2 NHCONH'^ 5 ^ N^ N 
CH 3 

(10) HS 
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[0191] 
Htl 9] 



N— N N-N 

| V N ^^NHCOCH 2 CH 2 CONOH 

^ - ■■" " • C 3 H 7 



1 A N^-^W' 

^mMwnH ^' 'CONOH H 



01) 



^CONHOH ^ "CONOH 

CH 3 

(12) 



<Q^n-ch 2 co£oh honhcoch 2 ^ n -ch 2 conhoh 

c p c| © hs n^"conhoh 

(14) (15) (16) 



(13) 



SH 




[0 19 2] 



SH 

HS N CONOH 



(18) 
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Ut2 0] 



N-N 



SH 




N-N 
N SH 



C 8 H 17 | 



NHCOCH 2 OCONOH 
<31) 



CH 2 OCONOH 
CH 3 

(32) 




NHCOCH 2 OCONHOH 



(33) 




(38) 

N-N 




HO OH 
(39) 



[0 19 3] 



N-N 
HS^ N ^SH 




(40) 
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Mb 2 1] 




[0 19 4] 
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[ft 2 2] 




[0 1 9 5] 
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Kb 2 3] 




[0 19 6] 
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[<b2 4] 



a 



Vs 

N 

CH 2 CH 2 CHO 




O 

NHCNHCH 2 CH 2 NH 2 
(82) 

(83) 






NHCH 2 C=CH 



[0 19 7] 
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[0 19 8] 

^HB^^^tt^-^ (i) mmmm^muztizz ttmt 

l<. ?L^jpMB#^»i-^>- fc* f i l^o %mm9kmmm-rz>®&. 

it^M^nm, ^mmmmM^jm^t^m^fh^ t^x^z> 0 tfz^nh 
mttL^. wmzmmtti>Kmmt&i%mm^*mmi<zmnLx&z, m 

0-5- 5 xio-l^e^$ hKU t L < (i l xio-4~ 1 xio-i^e^-eab^o 
[0 19 9] 

•&xi> x^ Q zbizzutfrwimt Lx&B&mmmmtzmMz j £xmni-2>zt 

[0 2 0 0] 

1 1 ) iHSfeSt 

6 0 0 n mm± 9 0 0 n m&T\ i^li3 0 0 n mJ^± 5 0 0 n 

feaf&O^Jn&fconTJi, #F^¥ll-65021^l£i£#-t0103~0109, #^¥10 
-186572-^- ^(II)-e^^tL^^^ #H¥ll-119374-^<7)-^(I) 
fr&fe^£^l£ii##0106, #gj|fifH5,510,236^\ 1*1 f£3, 871, 887-^^05 
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mm^mmoso3764ki^-(Dmi9^- ^m3sn-m2o^<~ z>m35ft, #112000-86 

865-^, #112000-102560-^-, #112000-205399^ tCfSfc $ ttTv^ Q ^tth<D 

vgm&mitm&xm^x & x < , 2mv\±.m.'k*txm^xi> 

[0 2 0 1 ] 

^1"^>^ £j& ? t?£&7&*, miMZ$M<v^u¥yik& i 0 i0- 6 ~ 1 

£f £ L< , $f>t:0l L < (ilO-4~io-l^-T&£o 
[0 2 0 2] 

*mmKm^2>m&mmMt LT(±, ^mW^ffl587,338-5§% *®#ttH3,8 
77,943^, |Bjfil4,873,184-^\ #^¥5-341432^, (5j ll-109547-^\ (a]10-111543 

[0 2 0 3] 

1 2) ^n^V-M^ffi 

Xhh 0 Zthh Izmir Z>$mt LT(±#r?3BS57-119341-^, (b]53-106125^-, [W]47 
-3929-^-, |5j48-55730-^\ |e]46-5187-^\ Is] 50-73627^-, Is] 57-1 5084 1 ^ & t'tfig 
IfbtiZo mixmt LXte^tirti(D$imX0.2logE&±<DmZWfz-*t2>Z t& 

[0 2 0 4] 

1 3) "ur>itmtmm&m<om& 
m&x # & ^Wt^h z> & h xh h o 
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x%2> 0 

[0 2 0 5] 

14) ^ny>jtf£<7)^«^^I^ 

t^H^'ft tc o v > T l±^m (DyhWz^fr ti h m *) K is v> x (i# m fi & 
F.Edwards, A.W.Nienow^, i^«^wII^"m#:r^lMl" ( BTiJX^WttTO. 1989 

^) <d msmm k mm $ *lt v ^ ^ ^ ^ ? ? ^ * -9- - & ^ £ mm -r & 0 

[0 2 0 6] 

1 - 3 . ^mm&mm 

irf^¥l0-62899-^-c7)^^#^-0048~0049. 1^*1310803764 Al^c7)fj| 18^ 

- VW>2Aft ~H19^- vfil37fi\ E«'H#I^P?fl^0962812Al^-, #^¥11-349591 
^\ #P^2000-7683-^. [5]2000-72711^ tCf£«£ *LTV>& 0 M^iUs, # 
C(k»10-30, L < (il5~28^)ft§IJ3&ra^^^>mo§IJtaW^ L 

miF^ * W 9 * »; * ^ < r 
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[0 2 0 7] 

b. ctLfz (c fib C-C^otl) J;v> 0 ) Mv^^tfclfi a , btrft 

x = b / a 
[0 2 0 8] 

i<?)^ tcLT200l@*fJgO*£^Kov>Tx£;fc«^ -e<0TOfiix (TO) <?: 
LTtti, x (TO) ^l.5<^M^£?ni7t;1-&<7)£ 19 MttS. fcft L< (i3 
O^x (TO) Ssl.5. =fc L< (il5^x (TO) ^1.5^^o H^tcit^ 
tlil^x (TO) <1.5t$)^o 
[0 2 0 9] 

0 ^#tf£T-^£^T. alibic ££2 1 1"^M^±¥M t L^TO^fi^-O 
l¥ £ <h <^ & -T t &X § & o a <7)TO(iO. 01 ,« m W_k0. 3 ^ mfiT^f 11(0.1// 
mJ^±0.23^mJ^T/6 ? J: L^ Q c/bOfWI L < t±m_t6JiTF\ ± 

W£ L< fimJL4MT\ $ «b K$jPf: L < fim±3^T\ #K$jP£ L < fim±2 

[0 2 10] 

Gm&m.<D®L^j x%-jfite!$.frWLX$>z>z. torn* ^tfetfi^ttx 
«a ttettcT)* £ <7)fi«iM £ Mfiik fttt ^- o T^fjtco ioo^^ 

iL< iil00%J^T\ J: 0 $f 2 L < fi80%J^T\ H^&tt L < fi50%J^T-C&£ d £: 

mmm<DmK<Dm?Ejj-mt Lx^mmmk^m<ommmm^mum 
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c t k x *) n hKtz%t^ ^ x (m%Dmm%m%.) & % & - 1 ^ § & 0 

[0 2 1 1 ] 

hZ.t i>*-C £ & 0 01 x. ff ±ieo#r?fWlO-62899^, lfcffl#BraH!#0803763Al-S§- 
, ^H#^ra^0962812Al-^, #K§¥ 11-349591-^ #082000-7683^-, |sJ2000- 
72711-^-. #^2001-163827^-, #^2001-163889- 90"^ > |sjll-203413#, #1120 
00-90093-^-, 1512000-195621-^-. l^2000-191226-f\ P] 2000-213813^ IWI2000-21 
4155-^\ PJ2000-191226^^##tCi-^ it^l-Bo 
[0212] 

[0 2 13] 

jfH<, £ $ L < (±l~3g/m2-eab*o #«?£ L < 1.2-2. 5g/m 2 -<?&;E> 

o 

[0 2 14] 

1 - 4 . ifx^'J 

<0^(±. #BfW 1 1 - 6 5 0 2 1^ 0 4 3 -0 0 4 5^, l»l#ft 

0 8 0 3 7 6 4f, p. 7. 34ff~p.l8, 1 2 fi^f5fc£ *LT 
[0 2 15] 

^HWi*ffl^ibtL*ji7c^ji±, %.<d—&& i (R) -c^£*t;Mfc^-e«&&o 

[0 2 16] 



ttliiE# 2003-3087249 



#SI 2003-004045 



^-v: 81/ 



(R) 

[ft 2 5] 



OH OH 




[0 2 17] 

— (R) Ki3V>TI±, RUfcitfRU'tt^&JfcK^&l ~2 0O7 
;l/3r;i/££^1- 0 R12& J;^r12' tt^^m^HZ^JSL^i^±^>^>W^Wi 

w$m&m&&*&?o Liz-s-mztzii-cHRiz-mzm-fo R^t^m 

[0 2 18] 

1) Rll^ctLKRll' 

R 1 1 £ =fc Xf R 1 1 ' f i^g- * ^jZ g& i tz \$ ^m^BMtt 1 ~ 2 0 <7) T )V * )l> 

[0 2 19] 

2) R12& ££/Rl2\ Xl^ctt/Xl' 

R 1 2 is J: Tf R 12 • { ± & * ^ ^ 7 X#1^T- £ £ f ± ^ > -tf > ^ K f £ & * £ ^ 
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[0 2 2 0] 

3) L 

nt- s-mttzi±-cHRi3-mzm-f 0 RWiifcmm^ztztepimwLi ~ 

, 4, 4 - h v ^;i^>^;i/*&<W;Mf £>*l£ 0 

[0 2 2 1 ] 

T^^^-f-^S. T'J-ZI't*^ 7v^7^S, J* 

[0 2 2 2] 

4) »s tv^am* 

. V 7'n 4 v t - T^/i/*, t - T 

Ui, t-^^X. y^DA^y;^ ^ n ^>^-;i/^ l-^;i/v 
^o^Jr-x^^. 1 - ^ f jk> ^ n 7°n if )VM mit% ti^o RH&it/R 
11' t LTJ: L < iiMi!4- 1 2 0 3t7;^^iT\ * t - 

-f^^m, t-T<frm, l-^)l/y^OA+Wg(;HL(, t -7* 

[0 2 2 3] 

R 12^3 J: xfR 12' t LXftt L < »i#tSHfcl ~2 0 coy^^T^ *) , JL# 

:/ntf;i^ ^y^ok 1 ^ t-~f<f- 

^ h+y^f^i, ^ h ^vJ^Uft&^&lf hti&o <fc9#f£L<fi 

^yynif)^ t -^;i/*t?*J5 0 

[0 2 2 4] 
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Xlioitfxl'ti, «F4 L<»±7K*m : f-, ^o)-'^ 7Ji/*;i/*TN iD 

[0 2 2 5] 

Lliffi L< l±-CHRl3-!£-e<&&o 
[0 2 2 6] 

Rl3fc LTttJ L < liTKtlT-J fet±KfR» l ~ l 507J^;Hf* 0 , T 
ju*fl/&t LX\t^^-)V^ 7°a ^y^n^I, 2, 4, 

4 - h >; Lv^ 0 Rl3£ Lxm^iti L^(Di±y^m^, 

[0 2 2 7] 

RlS^^iR^-c^**^ Rl2ioJ;^Rl2'(i^^ L<fiRil2-5(07 
[0 2 2 8] 

[0 2 2 9] 

Rll, Rll'i3«tt>'Rl2, Rl2' fc^-ffLfc;*^^**^^ Rl3(±2^ 

07;v^;Ht^^it^JLv» 0 r13<7) 2l7;^;Ht LTti 

[0 2 3 0] 

±iES7C*»J*±, R 11 , Rll'is J:tKRl2i3j:UfRl2\ & «fc tt'R 13o&^jr J: 
[0 2 3 1 ] 
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[0 2 3 2] 
Kb 2 6] 



(R- 1) 




(R- 2) 




(R-3) 



OH OH 




(R-4) 




(R-7) 

OH OH 




(R- 1 0) 

OH i OH 




(R- 5) 




(R- 8) 

I OH OH I 

(R- 1 1) 

OH i OH I 




(R-6) 



OH | OH 




(R- 1 2) 

OH OH 




(R- 1 3) 



(R- 1 4) 



(R- 1 5) 




OH OH 



am 



OH OH 





[0 2 3 3] 
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[It 2 7] 



(R-16) (R-17) 




(R- 2 1 ) ( R — 2 2 ) (R- 2 3) 



OH OH 




[0 2 3 4] 
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[it 2 8] 



(R-26) (R-27) (R-28) 




(R — 3 1 ) (R-32) 




[0 2 3 5] 

*m£^te^XM7tM<D : mn&teO. 0 1-5. 0g/ra2t$,^ii^J 

l<, o. i-3. o g/m^&zzttfx l<. wmmmzmir2> 

m<DM 1 -^WCttLTfi 5 - 5 0%^)^tti^>^ tm^i L<, 1 0-40^ 
ti&Z ttfZ hKft t L^o 
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[0 2 3 6] 

t^X L^o 

[0 2 3 7] 
[0 2 3 8] 

[0 2 3 9] 

<(±, +)-> K= ^*^o/z^77V*-C-^^o ft. -e^^ffran^ K 

n<* MJ7A ( 3 oco-f V 7°n ^;i^c9g}&f£g^&& & <7)<D'R^) 

[0 2 4 0] 

iffWJ Lv^ti, M7n^J^@#:*iT-^f[^-e^i9, X 0 . 0 1 

/urn— 1 0 ,unK iff-t L< (±0. 0 5,«m~5//nu «fc #f £ L < fi 0 . l^m 

[0 2 4 1 ] 

1 - 5 . tmMMM 

*&m<omm.tem%fim"? « , nft^»j t l T#r^2ooo-267222-^-^#r ? fl2oo 
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0-330234-^ K!E«c<Z>—A£j£ (A) t^$iii^^>7 5 K7x/-;^k 
#§S2001-92075-^ie»<7)— «fc5fc (ID fi^Wt>f-K7xy-^ 
V>it&®. #M¥lO-62895-t J H#P?fl¥l 1-151 16^ £gB*tf>— «5$; (I) > #H 
2001-074278-^- ^teao—^ (1) T^t£ K? v >^<Dft^> #0200 

0-76240^-fc8E«£*L-Cv>& — j&5£ (2) tf$^7xy-Jl/^f:iit7 f 

- fr&v>it&®n>m iKffli^^o -tie (DMi^mn \±m5tm k** lto 

. i~2 o ^e^ro^faH-e^ffl jjfs L < {±o . 5-io «=e;i/%oi£ffl-e. 

zmHLft^mmjrJ fris^LjkftWLWit Lxma-t&ztamt 

[0 2 4 2] 

^^^^v>T(i_Lfe?Ift^WJ<7)^-e^, #112001-074278-^- tcffifcO-^ 
5£ ( 1 ) "C^ $^kK7-/> JhOlit^te «t ^#SI2000-76240# msfc $ tLT 
^a—«5£ (2) ~em2tL2>7*;-A'% t ttnti-y Y~)^<Dit^wm^U 

[0 2 4 3] 



[0 2 4 4] 
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Mt 2 9] 



(A- 1) 

NHNHCONH 



(A- 2) 





CF 3 

(A- 3) 

NC^ ^ ^NHNHCONH 




C 5 H„(t) 

NHNHC0NHCH 2 CH Z CH20^Q)— C5Hi.1l) 



CF 3 




NC 



(A-5) 



SOzCH 3 



(A-4) 



NHCOC 4 Ho(c) 



jf NHNHCONHCHjCHna^O— (^^— C S H, , (t) 



ci 

(A- 6) 

NHNHCONH 




SQ 2 CH 3 



(A-7) 



OH 





CI 



CONH 



(A- 9) 

OH 





CI 



CI 



(A- 1 0) 

OH 

^CONHCH 2 CH 2 CH 2 0 (()) — CjH, 



ft) 



C 5 H„U) 



[0 2 4 5] 

1 - 6 . Tk^^ttlt^t/ 

*i&w-ct±, M7tM<?>%&m&<D7kmM (-oh) t7k.m^zfcj&-fz>zt 

[0 2 4 6] 



ttifE# 2003-3087249 



mm 2003-004045 



^-v: 90/ 



^;wt^y KS, KH (HU >N-H*£#fc-?\ >N — Ra (Rati 
HWOIM) ? crn * £tiTv^ 0 ) , (1BL, >N- 

H^£J#£-?\ >N — Ra (RaliHM«i) ^ X d "7'n 7 ? $ titt^ 
o) , ^HFI (jfiU >N-HS^#7t:-r\ >N — Ra (RaliH&^« 

[0 2 4 7] 

mx&2> 0 

[0 2 4 8] 

(D) 

[it 3 0] 

R22 

R21 P— R23 

II 

o 

[0 2 4 9] 

— tffcjS (D) ^j3V>TR21&^LR 23 y:#^5A^T;i^;i^ T'J-;H, 
[0 2 5 0] 

TV-^?-jr&, XH>7 5KS> 7yH + y|, ^^>#;v 
ttfM'hft, m&&t LXttt L^^ltT^^^mifzliT^-^mxfztx. 

j V7°u\£)i<m, t-r^-^n, t-^^;i^ -7^ 
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[0 2 5 1 ] 
[0 2 5 2] 

7 , J-^itLt(i7x-;H, *y'J^S, i"7f-)V^ 4- 

t-7"f^7x-;i/i, 4-t-t^f^7x-;H, 4 -T-->v;u3k, 3, 
5 - y^ n □ 7 x ^^i^ if tL-S o ' 
[0 2 5 3] 

2-xf;i/A^y;vt^yI, 3, 5, 5 - F'J^f ^A^yjvt^yl, 
Ft y^t^yi, y^n^^y;i/t + yS, 4 i/)V3r v 

[0 2 5 4] 

7'J-H^fySi:Uli7x;Jfy^ .^yy>t + yi, /fV7"D^7 
x/^yl, 4-t-W7xy+vS, t7KyS, (f7xx;l/t^yi 

[0 2 5 5] 

7<yltLTIi:y>fiV7^yi, y'xf;l/7^;|, y7*f^7^;i> 
yiyf;V7^S, N->f;i/-N-A^fy;i/7^yi, yyynA^ y ;i/7 
y*7xxjV7Ui, N-^fJV-N-7xx;V7? rt^ffcti 

[0 2 5 6] 

R 21 &v> LR 23 i Lt(i7;v^^ 7^3 + yi, 7'j-;i^ 
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Z>t^o ir-Cfi R 21 & L R 23^|i|— <7)^-C& £ m&mi iL^o 
[0 2 5 7] 

[0 2 5 8] 
[it 3 1] 



(D- 1) 



(D - 4 ) 




(D- 7) 



(D- 2) 




(D-3) 



v 0: 




(D- 5) 

JCH 3 

o 




(D — 8 ) 



(D-9) 




C 8 H 17 — P— C 8 H J7 
O 



(D — 1 0) 




(D — 1 1) 



(D- 1 2) 



CXrO 



O— P— o 




[0 2 5 9] 
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[ib3 2 3 



(D- 1 3) 



(D- 1 4) 



(D- 1 5) 



(D-16) 



¥ 

<Q)^P-OC 8 H, 7 



N^/ ft x c 4 H 9 



(D- 1 7) 



(D- 1 8) 





-s- 



(D- 1 9) 



N 




O 



i 



sHi7 



(D- 2 0) 



©¥ 



-C 8 H 17 



O 



(D-2 1) 



OK 



C 4 H 9 
N — C4H9 



[0 2 6 03 

frf£1£&&1k&®<r>Mci£Wit±&<OtiL1iZ&m2000-l92l9l^ [512000-194811-^- 
[0 2 6 1 3 
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[0 2 6 2] 

ii&mLtz&mzn&±.xmiz!ft-£ tfz, MTtMt^mizan^^m^ 
^mt^^n^xw^L, mmzftfkmzm^x^ v> y*r-<)vm 

[0 2 6 3] 

^wmz&n&T^mm^mt^te. mtlmkmlx, 1-20 o^%<7>$e 
mxmm-f&ztrtmz t < , j: 0 l < 1 0 ~~ 1 5 0 ^;i/%<7)|gHT\ $ 

<b«?£ L < f±3 0 ~ 1 0 o-=e;i/%oiEH-e**o 

[0 2 6 4] 

1-7. /*>f 

6 0Si%mirtSo 
[0 2 6 5] 

x a , mtik&tii & ^r-r zmio'uyy-vir?* %i.m%m it- 2 0 °c 

j^±6 otara^awt L<, - 1 0"C~5 om-Sit^J: W£ 

[0 2 6 6] 

l/Tg = 2(Xi/Tgi) 
[0 2 6 7] 

iitli, i = 1 t^£> n i-CO n^O^ty v-WihfA Ltv , 

^tt^o Xi(i i fl^ J (2 X i = 1 ) , Tgiiiif g<7) 

^ y -7 - ^ f filM^ ^' 7 ^ $sf ?as (iffettffiJK) xhho fztzLi.it i = 1 
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&^y^-<Dm$M y £fc*>'7X<D$z&UJZ<Dm (Tgi) {4Polymer Handb 
ook(3rd Edition) (J. Brandrup, E. H. Immergut3r(Wi ley-Interscience^ 1989))?) 

[0 2 6 8] 

^O^m.^io^ixm^^Xi, 4 v> 0 T g (7)1^^ >f'J v - ^ 2 1J^±7U > KL 
[0 2 6 9] 

# H 2 5 °C 6 0 % R H XO^m^Tkm^ 2 Mm% aWV7-W7f^^ 
[0 2 7 0] 

T2 5°C6 0 o/oRHtc^tt^W-a^J tf4, 2 5 °C 6 0 % R HO#H^T 
tlM K & & *° V v - <7)M*W 1 <b 2 5 °C T^z^I* K & & *° U -7 
W0 ^|v^TWJ:9 tc^i-C <h^-C£& 0 

2 5°C6 0%RHHio^-2>¥tr^7K^=[(Wl - W0)/W0]X 1 0 0 (»*%) 

tfiA#Sg) t^iz-f&z ttfX£Z 0 

[0 2 7 1 ] 

#3£IEKi3tt£/M -?-<D 2 5°C6 0%RH^^tt^>¥^#7K^«4 

> 2 Ii%WK^^:h»l Lv^\ 4 L < (4 0 . 01 Mt%l^± 1 

. 5 fi%WT, $ <b K$f £ L < (4 0 . 0 2 SC»%m± 1 Sl°/oJ^T^lJ Lv^ 

o 

[0 2 7 2] 

fflaE# 2003-3087249 
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£P£ Lv^ 0 ^SfcK^^^liSti l~50000nm, J: <9 »3 L < 5 ~ 1 0 
0 0 nmflJgOfSH^fft Lv> 0 Me^^lill^Ci LT{i#^$IJ|5g(ite < 

[0 2 7 3] 

<;;W£* 0, ;v- x *°>; =f^m (M iifs b r #J3&) . (-7 

i^>) *•«; («[<fcif-;i/) «u *°>; (ftmtr-AO #v ttfrfttr-y 

£ £ 0 ^anb^w-tLT t±sii(7) *° «; v - -c ee$^*l l *° >; v - 1? t> i 

[0 2 7 4] 

-tub* 01 ; - <D (ilM^+i "C 5000-1000000, i L 

<iiioooo-2ooooo^i^ 0 ^i^/h^-rr* fc^ifflftfi^Jf O 

[0 2 7 5] 

*&^*-c**o % j um*:;-?-*mm Lfzm&immmi&zft&tztbtt&o 

[0 2 7 6] 

P-l ; -MMA (70) -EA (27) -MM (3) -^)7f^^ (55^*37000, Tg61 °C) 
P-2;-MMA(70)-2EHA(20)-St(5)-AA(5)-<7)7 7" 7 ^ ^(^*40000, Tg59°C) 
P-3 ; -St (50) -Bu (47) -MM (3) -05fyn Tg-17°C) 
P-4;-St(68)-Bu(29)-AA(3)-0 9xy Tgl7°C) 
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P-5;-St (71)-Bu(26)-AA(3)-0?r v 7 7 mm±,Tg24°C) 
P-6 ; -St (70) -Bu (27) -IA (3) -©777^ (3^14) 
P-7;-St(75)-Bu(24)-AA(l)-0 9r ? 7 7(^mi^ Tg29°C) 
P-8 ; -St (60) -Bu (35) -DVB (3) -MM (2) -<D 7 ■? y 7 7 
P-9 ; -St (70) -Bu (25) -DVB (2) -AA (3) -O 7 t y 7 7 (3^14) 
P-10 ; -VC (50) -MMA (20) -EA (20) -AN (5) -AA (5) -<D 7 T y 7 7 (^T*80000) 
P-l 1 ; -VDC (85) -MMA (5) -EA (5) -MAA (5) -Wyf'yn (5^*67000) 
P-12 ;-Et (90) -N1M (10) x y ^ ^5^*12000) 
P-13;-St(70)-2EHA(27)-AA(3)O^-r y 7 7 (5^*130000, Tg43°C) 
P-14;-MMA(63)-EA(35)- AA(2)0^x y 7 7 (5^*33000, Tg47°C) 
P-15 ; -St (70. 5) -Bu (26. 5) -AA(3) -<D 7 7- y 7 7 Tg23°C) 
P-16 ; -St (69. 5) -Bu (27. 5) -AA (3) -(Dyr y 9 7 Wffi&L, Tg20. 5°C) 
[0 2 7 7] 

±.%ZffiM<Dfafcf§r i±&t<d mi- o MMA; 7^->v7 7 7VU-h, EA ; 

if^T^'J U- K MAA ; ^ 7 7 U ^S, 2EHA ; 2-xf ^A^y^T^ 'J 

K st;x^u>, b u ; 7'^yx>, aa; t^ 1 ;^, dvb ; s>tf— ;w*>-e> 
, vc ; ffiffctr^K an ; v h; ;k vdc ; fflftif-'j t">, Et ; 
>, IA ; >f 9^>& 0 

[0 2 7 8] 

-#^Uffi-e^£o WJv-O^tLTIi, -ttf T>A-4635,4718, 460 

1 (J^^-feMt^IH «) , Nipol Lx811,814, 821, 820, 857 (JUJL± 

B (*I0 1%) &<t\ (i^-r^) iOfiliL'Cli, FINETEX ES650 

, 611, 675, 850 (JUl±^B*>f >^b^ 90 , WD-size, WMS (J£JLL^- 
7 h-?yr< Jj^m) %t\ (•>]/?>) SlOfiJi: LT5i, HYDRAN AP10, 2 

0, 30,40 (&±jzB*4> *4t¥ OHO «) *£\ ^i^JtLtii, LACSTA 
R 7310K, 3307B, 4700H, 7132C (m±^cB^:-r >*lk¥ (fa) §£) , Nipol Lx41 
6, 410,438C,2507 (JiLtB OHO 14) 4 fc\ *°D (ia^blf-^) ^O^O 

LT(±, G35KG576 (J^JLB^-lf * > (tt) £) % £\ Ofiffclf-D t*> 
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) m^mtLXa, L502.L513 (J^Mlt^lH (W) Wk) % t\ (*U7 
< y) m<DMt LTii, ^r^^°-;i-S120, SA100 m±=#WMt¥ (W) M) 

d it h <F) *° >; - 9 -r y ? ^ ti^-Cffl t & J: v > L , ^1? KJS C T 2 1W± 

[0 2 7 9] 

?-u><7)^;-?-mZ£y°? y x > / v - f ji t wifitti 4 o : 60-9 
y ^-J£{£ h<«m^#^£^&#J^ti6 0-9 9fi%^^.:H J ltiU> 
[0 2 8 0] 

Lt(i, Huie<7)P-3-P-8 ( 14, 15, 7fcI£q D P ^&&LACSTAR-3307B, 7132C, Nipol Lx 
[0 2 8 1 ] 

[0 2 8 2] 

%MT\ «fc 9 0S L < (± 2 0 «M%^TWt Lv> 0 
[0 2 8 3] 

^^^7)^^^tfsia-a-^r« (bp*,, mmmm) (±, *''j7-777n 

<7)»(±> >^-/*ililiac7)*a:J:b^l/l 0-1 0/1, lClil/5 

-4/i (Dmmmi-t 

[0 2 8 4] 
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^-//ND^><b|r^i»J:tti4 0 0 -5, X L < it 200-10 OfSB 

[0 2 8 5] 

^0^^*5tt^®«Me<7)^^ >y-&l^ 0. 2-3 0g/m2 > J: (9 
Sf 4 L < t± 1 - 1 5 g/m2<7)$SH^t3: L^ 0 «H^^^^ffl«M/l^(i, 

%km<Dtztb<Dmmn. w^mk.^tzib(D^.mm\^m^ t*zmu lt & «t v> 0 

[0 2 8 6] 

*mf& - £ ^-e § £ o MOTK-a-Wfi 5 0 «*%&Jb&*«fc >)tHU, $ «b 
fcjfr £ L < li 7 0 ®M%m_t^it^ 0 
[0 2 8 7] 

Z L^mWM^McWm^^f^> yftl 0 0<7)t, y^/ *1-)VT 
= 90/10. yfc/ ff-)VT )Vu~)V= 7 0/3 0. tR/;* f ;l/7^3-^/y 
^ T ^ F=8 0/l 5/5. yfc/^ f^r^n-^Af^-bny^ 

7*= 8 5/1 0/5. yK/^ f^7;l/n-V^f V 7°n kf jV7^n-JV- 8 5/ 

io/5^m^ (M{±@*%) o 

[0 2 8 8] 

i - 8 . #^19 m±M 

[0 2 8 9] 
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-JftS (H) Q-'(Y) n-C (Zi) (Z 2 ) X 

[0 2 9 0] 

— JRS: (H) Q(i7;v^;H, T'J-^S^diAfnii^L 

, Yf±2ffiC9^|£X£^L, nf±0 ifcfi 1 Z ii3 «t O^tt^n^JBC 

[0 2 9 1 ] 

^/;7xr;Vi^if 0 ^ y F<7)itiSti:ilt(i, Journal of Medic 
inal Chemistry, 1973, Vol. 16, No. 11, 1207-1216 >T # £ G 

[0 2 9 2] 

: o . 0 6), ia^^- (of: o. 23). ^Sf J!?- (of: 0. 23) 
, 3V%m=f- (<r pi: 0. 18)), h 'J^n^f;H ( h >j 7'nt>f)l/ ( 
<rpUI:0. 29) , h V ?nnj*-?-;i/ ( ffP |: 0. 33), h >; -7)V*u* 
U pffi : 0. 54) ) , y/yl (oi: 0. 66) , - fnj u p 

At : o . 7 8), mmm • tv l < {i^sR*^*-^* (en*, or, * * 

( ff pf: 0. 72)), • L< (ilff 

* (00x.i£, r-t-^;!/ U pffi : 0. 50) , ^>vM;u U pfg : 0. 43) 
) , y to*- frm (Mz.i£, C^CH ( ff pl: 0. 23) ) , Mm. • T V - 

0. 4 5) , 7x7^7*^^^ Upffi: 0. 44) ) , >f ( 

<T pft : 0. 3 6), ^^7 7*^^4 (oi: 0. 5 7), X;i/**v 

a- pfitt LTtifcFt L< tiO. 2-2. 0<AfEHT\ iWtLOiO. 4^ 
<=> 1 . OOlEH-eab&o 
[0 2 9 3] 

mT-^ltt^t LXtftt LvxDfi, *;u/^>f ;ugg, 7;^ + ->*i^f-iH 
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[0 2 9 4] 
[0 2 9 5] 

Yti^f L<t±-C (-0) -SO-i7^(±-S02 -fc^U <fc W£ 
L<t±-C (=0) -S0 2 WiL<(±-S0 2 -T?** 0 

n«i, 0 Sfcfi 1 fc^U L< l± 1 -CJbSo 
[0 2 9 6] 

jy.T^nHj^ioit^— jft^c (h) <r)ik&m<D^fem*7n-ri)K ^ftwazti 

[0 2 9 7] 
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Ut3 3] 



(H- 1) 



(H-2) 



(H-3) 



CH-4) 




S0 2 CBr 3 




S0 2 CBr 3 ""N^ ^-S02CBr 3 



N ^S0 2 CBr 3 



(H-5) 

S, 
N 




(H-6) 

N-N 

S0 2 CBr 3 



(H-7) 

CBr 3 
1 

Br 3 (T XTBr 3 



(H-8) 



(H-9) 



(H- 1 0) 




S0 2 CBr 3 



CONH — 



S0 2 CBr 3 




C3H 



S0 2 CBr 3 




(H- 1 2) 



S0 2 N 




C4H9 



S0 2 CBr 3 



(H- 1 3) 



COOC6H 13 



S0 2 CBr 3 



[0 2 9 8] 
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Hb3 4] 



(H-l 4) 



CONHCH 2 COONa 




S0 2 CBr 3 



(H- 1 5) 



COOH 




0 2 CBr 3 




0 2 CBi- 3 



(H-l 7) 



(H- 1 8) 



S0 2 CBr 3 



(H- 1 9) 
CONHC 4 H<,(n) 



S0 2 CHBr 2 




(H- 2 0) 




(H- 2 1 ) 



SQ 2 CBr 2 CN 




S0 2 CBr 3 



(H- 2 2) 



OH 




S0 2 CBr 3 



(H- 2 3) 



S0 3 Na 




S0 2 CBr 3 



(H- 2 4) 



-S0 2 CBr 3 



[0 2 9 9] 

^HSfc^K 10-4-0. 8^iltffflf-&i^ J iftl<, J:f90iL 
<(il 0-3-0. 1^6^<7)$£HT\ ?f)C^iL<li5xl 0-3-0. 0 5*^ 
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Wj±®%zZ&Z>tz&KliZ<D— #5$ (H) ^b^<7)&fi:(iMM-e^ , 5X 
1 0-3-0. 0 3*;uo|6H-Cttffl1-4i ttfMi>ftt Lv\, 
[0 3 0 0] 

(H) r^$tL4<k^«riS**r*l-^^-frL*&^r 

[0 3 0 1 ] 

-«s^: (h) ^$ft*ft£-&<z>itt&*± 200 n&T-eb&zttiWt l < . 

$ K$f £ L < (± 1 7 0 T;J£JlTrt s «fc v»o 
[0 3 0 2] 

^l&WJ-fflv^tL-S-e-OflbO^rftjjK'J/NnyXkJgjfc LT, #^¥ll-65021# 

M¥ii-87297-i-o^: (p) -cm^ti^mw^r>it^, #^¥10-339934^- 

<0—1B&: (II) t|§*L4t«#'jAny>M, #K¥ll-205330#KiB« 
[0 3 0 3] 

1 - 9 . -e-^ffeo^ «9 p^ih^ij 

Z 7° VmkMt LT(i#M¥ll-65021-^^#-^0113<7)7K^ (II) il 

, I5l^m##0114(7)^i.#mii^ #^2000-206642-^-c7)+»->;^-;i/gtif2g#: A # 
Hfl2000-221634-^-<7>:£ ( S ) -C$t £ ti& * > * # ^ > v ^ #P?S 
¥ll-352624^-Off^9^^ h 'JT^Wk^ft, #BB¥6-11791^-<7)— 1^ ( 
III) -C^SftMfc-g^ 1, 3, 3 a, 7-f f7 

[0 3 0 4] 

10-62899-^O^^## 0 0 7 0, ^H#lt0803764Al-^O^20M^57tf ~»2i;S 
M7$fKtim.<Wft1fr<Di><?)^ #Hi§ ¥9-281637-^% [sJ9-329864-^fSfcO^£|%^ 

[0 3 0 5] 
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Ui^o TVV VAijLb L"C{i„ #^BS59-193447-^-feic<7)-|^ (XI) "C 
^£^Mb^> #^0S55-12581#K«O'f^t/. #^BS60-153039-^f2«c<7)- 
^ (II) ^mZti&it&Wfi^l'f hti&o TW * A^fig^MOV^^jr-?, 

[0 3 0 6] 

fir- & sv^*^r«SRjfigs*^^ «b m^Ummi- zl^ 0 t v y * a 

[0 3 0 7] 

lxio -6-=e/i/JUJL± 2 ^;H^TWi L < , lxio -3^e;W^Jh o . 5 

[0 3 0 8] 

1-10. ^-co^co^WJ 

1) i/7s)V7j K\ ^iU^^vSI 

¥A)V"7 4 Kffc£^ i J-*>tt&®* J &mZ-&ZZ.£tf1*%^ #^¥10-62899-^- 
OJ£&#-^-0067~0069, #^ I Pl0-186572^-<7)-^ (I) "C^S *iMt^tf£ 
ZF*<DM:ft.mt LT|£?g#-^0033-0052, WI#^<&^H0803764Al-^O^ 2 0 
^-^*3 6-5 6tr, #H¥l 1-273670^ £SEtt£*LTv>a 0 (ftU;^ 

[0 3 0 9] 

2) -fePSiJ 

S¥l 0 - 6 2 8 9 9 -^<7)^^#-^ 0054-0055. ©tfN#It 0 8 0 3 7 6 
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4AlfOp. 2 1, 2 3 ~ 4 8 fi\ 2 0 0 0 - 3 5 6 3 1 7 II 2 

000-18729 8#HiElR£tLT£^ y * 7 "/V >M (7^ vV 

7^7vV >if & L < fi#H:ta ; $0 x_ f£ 4 — (i-^7^;u) y9y s J 
6-^nn7^7yV>, 5, 7 - h ^ v "7 ? ^ vV J: ^ 2 , 3 
-vtKn-i, 4-7^v>v:*>) ; 7*7 yV >H£ y 9)\<WM. (m*. 
(i\ 7 4-y^;i/7*;i/^ 4-^fn7^;^ 7 * ;H£~7 

•7 A. 7^ji/itF'JvA, 7 ^;ut^7 'J 7 A|5 i F 7 7 n nft^7 ^ 

;^!lx.(^4- {\--±y^-)V) 7^r^, 6-^y7 , ne^7^7^>, 6- 
t -7*f-;l/7^ 7 6-7007^y>, 5. 7-y^f^y7^7y> 

, is i 2 , 3-yt Kn7^7y» jW£ L < , 3 vitWt^m^<Dm 

[0 3 10] 

U* Lv>7* y i^ym^imumt LT(i. ^Mflis 1 -t;u^7t 19 0 . 0 1^ 
-0. 3^e;i^&i9. $ 6 tcfcPS L < {± 0 . 02-0. 2^e;K #tc£?£L<(± 

0. 02-0. l^e^-e^^o z^mumii, ^m<DXd^Bum^mm<^ 

[0311] 

3) pim^ij, wm\ 

(i#r?B¥ll-65021-^|^#-^0117^fBfc^tLrv^ o ffi t) Jjt:ov>-c fi#^^ll 
-84573^^#-t0061~0064^#iI¥ll-106881^^#-^0049~0062ffi«c$tL 

[0 3 12] 

4) Mff 

, ^ 7 v^-va >|^jJi^||*^^>^-fl^#^Mfl- C.I. Pigment Blue 6 
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0, C.I. Pigment Blue 64, C.I. Pigment Blue 15:6) £ffl</>& i <h & 0 £ 
*if>Hov^-CfiW098/36322^\ #^¥10-268465^, |5jl 1-338098^ KiMfflKffi 

[0 3 13] 

5) mmmitm 

at^i^f^L^o ®W^J^^-<7)^«fe^^So»^ ovarii, m 
P^¥ll-65021^$RI5^#-^0 118, 1 1 - 2 2 3 8 9 8 

#0 1 3 6-0 1 9 3, #$FP1 1 - 8 7 2 9 7^#ffl#0^ (H) . 5$ (1) 
~ (3) . ^ (A) . (B),Oft^«, #SI¥ 1 1 - 9 1 6 5 2 -^BJl!ffl*iE*c<0 

(in) - (v) <?>it&® (Mi$-mt^m:it2 i~<L2 4) , mmim 
mfti^o^ximm 1 ? 11-65021 ^mm^o 102, wm¥ 1 1 - 

2 2 3 8 9 S^m&L^-WO 19 4-0195 Kge«£*LTv>4 0 
[0314] 

LTT§*BK£fcti-e-ottfc LTf±, ^^U>K (*a) , tfn'jvg* (ia) , * 
frhV^m (*a) , H'J (*£) , (ia) . * (ia) 

£&W.tfzl±^<Dis.tLXl±, tfrhV^m. ($L) , -^*-»M* l J>$ (ia) £ 

i9<^«fi) temm^*7v%t*<v&mtz&t?^xmm<vw:x£^j)K o. i~ 

5 0 0mg/m2^U<, 0. 5~ 1 0 0mg/ m 2^J; ^tti Lv^ a 
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[0 3 15] 

6) >m±%kft 

[0 3 16] 

v> 0 itt^(7)^THov>T(i#^¥ll-231457^tCffi«$ttTV^ 0 
[0 3 1 7] 

mmzn&fz&<7)mA:(7)mmM:i$, — mzo. 001-1 s /m2mmx$>& 0 

[0 3 18] 

Z<Dtztb, \s-*f-it(D%kit\£-? : tiLm±Z 5 0-4 3 0 nmX&ZZ t 
mmmteWlSfrbte, 3 8 0-4 2 0 nmt^^i fcrt*J: L 
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[0 3 19] 

H^t°-^r^ft^3 5 0-4 3 OnmOlx-Hf-^^STtMi: L t^V 
- v a >[^jJi^{i. 350nm-430 nm(Of|i;f J|XI^^fl>- t^t 
JLV^ 0 $ ^lx-^-^<75fB£tf-y^||^3 8 0 -4 2 Onm^^, Huffi^ 
$M±\ 380nm~420 n m^n#iRfe*;£^r1-& - Lv> 0 
3 5 0 nm-4 3 0 n TOM7v£^-f £ ^$4-^ -a ^frf -5> ffi, £F£ L< 

[0 3 2 0] 

fjfE^ftti, 3 5 0 nm-4 3 0 n m<01 UlRJRfll^Sr^rf * & <DT?$>tH£-£ 
nfflRlt&KMELZti&^o 3 5 0 nm~~4 3 0 n-m^fflKHiMS ft&®JKfe*: 
(i> ±%JR"C*oT ^B!|ijRiRt?*oT*) J:^ 0 350nm~430 nmOBCK 
JR«^«r*i-^lfefl-0^#ff|fc LT*dU 7 77f>M, *y>m*fe 

# (Wx.tfr> h ^7 £0 , *y^y%m (Wx. 

(i>y 7 * n ^) , (^!lx.ti\ y7^>, ynv7->, :* 

^ y y - ;k * ^ >j ;k 7'j-'Jf>, 7^y^yx y if -e, *° 

- ;w y y y$kP(, y -f y%k®-, r y >; vym^ £<d . r v 
(Milf, f7y« **^vy»K 7xtyyM^i^*f* 
> r-9-*[18]a-«^«f*|- (fflxtf^Ol^-f >3fe*h ff57W7-f 

f**k 7 * n v r - , -f y v =f4 b*mn ( 4 y V a\ ?- * >f > v 

£k y f - >»k t** [18] tt *^*#k 4 y *j zfj v&n, t? n y t- yjwe 
& *K i«9$ftL<(±r T'ifePk r y*y -f- y $fe*k y ^ ym^h <9 > y ^ > 
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[0 3 2 1 ] 

0 *f4^i3S.JRO#ji(|iS(i 1 0 0 n m^T«l L < , 7 5 n m&Ttf£ t)ftZL 

[0 3 2 2] 

W^^H ? j!ti Lv> 0 #fl;Ui\ 4 0 5 n m O tl(0^# 1/ - f - tiM 
ftS:»*8B»-f 4 0 5 nm<WK/4 2 5 n mC9MUfcfi> L < ii 

5JSL±, ±I)$HL<(±1 0J£Lt, #K#F£ L< (±1 5fiit*4o 

U:^n->7- >*fe£k $ it U>f f> ft & 0 f > 

-c**$fe*Kcj3i/>-o;i\ 7K^tt"e*ft{i^#?fl<h Lt?IM^-t#tl^ 0 

[0 3 2 3] 

— ^V-y 3 >IWlh^^^iJMS^^lT7i-fe$ii:^, Zti>ftZ Lv> 

1 <h § -2) o 

(D #PS¥ 9 - 3 4 0 7 7 -^$ft, #HS§ 2 0 0 1 - 5 1 3 7 1 ^tfRKIBIRS ti 

(D tl¥ 9 - 1 3 3 9 8 4 -^rlGL #13 2000-29168 ^<Zr$R, |s| 2 0 
00-28440 3-^&#. I1J2000-34734 1 tt&KI&mZ tit: X 9 
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CD *H#fF 5 1 3 5 8 4 2 -Sf-9!iHB*\ 1*15258724 -^BJIffl*. |WJ 5 3 1 4 
7 9 5 IBI5324627 ^*ffl«\ ^5 3 8 4 2 3 7 ^W«B», #^ 

¥3-26765 ^2r#, [WJ6-222504 -^2£SU 1*16-222505 ^ 
[WI 7 - 3 6 1 4 5-^&«H|S*$fLfe, JM^ififtk L < ltimffl*$k$L 

© *BI#ft4 8 9 4 3 5 #fl¥2 - 2 8 9 8 5 6 #PPg 

5 9 - 1 8 2 4 3 6^mz$mZttfz, ftfl-S^O^^StC J: «9 7>T-l*lWSit£ 

(D #P^¥6 - 8 2 9 4 8^fR, #P?B¥ 1 1 - 2 3 1 4 5 7^fR, #M 2 0 

0 0 - 1 1 2 0 5 8 ^r&m, [512000-281923 #M 2 0 0 0 - 

1 6 9 2 4 8^fgtCffi«$tL7t. mfett^^^^T^^^T-rt^^M-feM^ 
£ > la* * L < (±ia»-7° 1^ * — 9- - £ <D®.^-& Ci^ £ Mfel" £ 7r& 0 

[0 3 2 4] 

o 

[0 3 2 5] 

# izftz L^i><DU, Tie— fess (1) fci^ (2) ^£^&^$4-?> £ ? & 
tie-^ (1) *^t± (2) xmzn&mi-zmmir&ztmi-z l 
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[0 3 2 6] 



Hb3 5] 



-as ( 1 ) 



ma ( 2 ) 



O 



o 



[0 3 2 7] 

(i) ^it^ (2) tcjo^-c, Rii±, tk^t. sira*. 3?mm 

, -NR21r26^ -OR21f S R21^^L, R21& <fc R26(i-g-tL-r*l4tt 

£K3ft3SIK^K itel«R<liffM^W\ Sfct±R21i:R26£riJ|g^ 

i^-fo n^o^Xfmi)^iL^fK2^XAL<Dt 2 J^JL_hco L lis J: L2(i[5j— e£> 
[0 3 2 8] 
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Hb3 6] 




R 3 



[0 3 2 9] 

-cT^mummmmt tza^mummm^f^ lx^x^ 0 R 3 i±mmm&£ tza 

[0 3 3 0] 

Rlfi, tKHJKTs JS&flS^S, -NR2lR26^ -0R2l£fc 

fi-SR2l£^U R21^«tt/R26{i^^ta45l^7K^ : ?-. MMl^ L < 

Rl(i, -NR21r26 n -OR21$7^{±-SR21-e*^^i:Wi Lv^ 0 r21(£ 

r -;i^-c&& d <h^$ h iztfri lv> 0 R26(i > 7 |c^^.^ fzmmmm-?:**) 

t^^f>tC0SLv^ o R21 ( hR26i : ^|^ LT ^-^^^-g^^ ( i > 
[0 3 3 1 ] 

itf7)i/)--JH, It7;^-iH, ite^r^^r-^^, g^r;i^^-^ 
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7 ;H i /: (ifft 7 7 ^ ^ ^1 W J L< > MWl&T 
iV^riVS, itt77;^^Sf /:lift77^^^^f)i:ffJLv^ £ fz 

1 - 1 5 X&& Z ttf£ L < , l~10t^^;i:^$f)i:ffiL<, 1 

-8X$>Z>zttfWci>tf't Lv^ 0 it7;v^;Hco7;^Wli, ^gl^T^ 

[0 3 3 2] 

Mg^r;i/^-;ufti3 it/teg^r^^r-^o^i^T-mti, 2-3 Of* 
Z>Z.tmitL<, 2-1 5X$>Z>Zttf£V)itftL<, 2 ~ 1 2X$>&Zttf 

- jvUftte J: ^gj& r ^ * - r ;v * - n/W^*± . tL-rtL&fitfe 7 ^ ^ - 
«t <7$&g}&T;i^-;i^o£?i Lv^|gH^|^#-e^^ 0 MUSI T 7^^-^ 
*<7>FtMCT-!£fi> 7~3 5t*4itd J ifiL<, 7 - 2 QX&hZ tip Z <0 
UZL<, 7-15t?*-5Ct*»$f>i:ffiL<, 7- 1 0-e*&£fcj& s *&$f 

[0 3 3 3] 

HiTO* (M7;K;H, fir;^-^i, iitj^-;H, 1^7 7 

7 , J-;i't^y*;^f^i^^yi> ~hn^ *;u*2£, 
v;i/& % 7 7JH, 7^3^ v*;i/sK— T V -^^^yTJ^'f-^S, 77 
;u/^e^;u*, T;i/^r;i/-^**;u**-;^ Afnfi, ->77i, 757S ( 
T-yyafe^-g-tr) > 7y)V7<y|, J H)\,i£—flsT < T^37^rv 
77^^'— ^7 5 7i, T 'J -)Vjr* ->*;i/sK— ;UT ^ ft> 7x^7 7^^ ^7^ 
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>; —)vx)V7 4 — r;u^-;i/io xzfr r n ~> # ;u 

[0 3 3 4] 

<, 6-2 0t*^.:t^J: OJfri L<> 6 ~ 1 5 "Cab* - hWZ h izft £ L < 
, 6 - 1 2-e*^- t^ft^t Lv^o ttT'J-^T'J-Wli, &fi 

[0 3 3 5 J 

mrie-l^ (1) isitf (2) R 2 (i7K^MT-> MMi £f±^«* 
fc^U R 1 1 R2^|*A 5 i ^(i 6 If LT ^ i ^ c mmm&t^ 

[0 3 3 6] 

HtrfB-^ (1) , (2) jsitf (3) K;fcv»T\ iA L2^«tt5L3|i-etL 



ffi!E#2 003-3087249 



#11 2003-004045 
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[0 3 3 7] 

fulfi— (1) ^£v>T, n(± 1 -3<D^^-ftifr<D^%t$:m-?f)^ $&tL< 

^oti^U^o huIS— «^ (2) HioV^T,' m^i 1 - 3 Ov^-ftL^co^^ 
#f £ L < 1 itzltt 2 T&Z>o m&2&±.<Dm, it ^ M £ flh * ^ > \± 

[0 3 3 8] 

flyfE-^ (1) UXXf (2) *K zlf±, 51J 7^i6MO#S«Sfli£ 

*J!L k'o'jyf, ^5 ^y- ;u^io «£ n° v vig^S 0 6lfJ:H5 

ifiKli, ^uyyjgj- (y-y^jg^ immir, SkmWt^) v tKn + yjv 
$>%>o AiV^yiV^/^li, ik<DAjtWX*3b^X & X v> 0 # v^is X If 

[0 3 3 9] 
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jBR^F, 7y;i/7^/i, 7;v3^vS, T'j-^^v^ t;u^;u 

^tL^^^n^T-n^t LT(i, mm, mm, 4*vm¥frz>mi&.2ti 

[0 3 4 0] 

frfS-fl^ (3) <K Z2(±, 5££fcti^JtO^£«^£0j£1-*JSCT 
, ±f£ZlT^L/wfeOi:^O4)OWJ^$tL^ 0 wtrfB— (3) (K R3 

(i, mmmifzit^mm^m-r^, im»jl<, #nmris-^ ( 

1) OltIf±©tMt^^-CHR2 (CORl) t^^WfyflL 
[0 3 4 1 ] 

tt^tifrh l&±. (If2o) (DT^mW^^tz^m i L^o ^<7)^h^t 
^vy\t^ty)(o>$\\h LTti, 2 - tf^VD >- 5 D^~> N 

;v if y - ^i, >f > y > V*y, V V n fcf u v 

[0 3 4 2] 

BfrfEm^-^lttS^ioT^ttl^^^-V^^^WI-^^^JiZac H 2 Zb 
t^tit^-CiSo za^it^ZbJi^-^^H, -CN, -S0 2 R al , -C 
ORal, -C00Ra2, -C0NHR32, -S0 2 NHRa2, _c [=C (CN 

) 2 ^ R al > ~C [=C (CN) 2 ] NHRal^^L, Ral(ir;i/*;i^ 7'J- 
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mm&Zmt, ^LXRal&XZfRaZlt^tirtlW&mZmLX^Xii - 
tihoma&o^xi) 2 - b? 9 yj >- 5 -* >> ^Vi^rtV'O, /-oufy 

[0 3 4 3] 

>*;w-fr>g£>f 1, 5-y^^t7^1/>y'7-t 

>\ PF 6 -, BF^i^'C 1 0 4 -^J^ 0 
[0 3 4 4] 

miffi-^ ( i ) ax.xf (2) xmzfr&mm, ^^mtmxm^x i> x 
^BMt htztb^t^ mtzmw-izj * >&m7k&m*mi- &<vm+t 

* * y £ «fc TfZs )V * i L < > mKli X ;l/ * W £ L 

#;i^Jrv;i^ £Tf7.)V*^$i$ L <D)fcMx3b^xi> J: < . la 

[0 3 4 5] 
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[0 3 4 6] 

(4) 

[fb3 7] 

^ 0 /N-CH=CH-CH=A 41 
R 42 

5tf, R41, R42 (± ^tl^®3ZH, tRUMTs IgJjM^ £fc*± 

!i6lMiLt^tV A4l(i@ftt^^^1-o 
[0 3 4 7] 

(5) 

Mb 3 8] 



5**, R51~R55(j^-tL-r^ffi2;^, 7kM>^\ ll»J/:l±»J^ 
L, R51tR54«-^ C^otrl^MLT^K, R 51 R 54at-|t £ 
& o T ~ fi^^ ^fM-t & t § l± , R 52 £ R 53 ( tj&ft t T ^ > -if > ^ £ f i 7 

i 1 , 4 ^JBKT, >N-R56$ £fi>C (R57) (r58) 

[0 3 4 8] 

— JKbS (6) 




54 I 
R 
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[It 3 9] 

\ >=< ©"An 
v — N v z^-^ 

R 61 

W^&Zm-To Z62^z62' ( i (N-R62) mt-«(;^otI||, Sfcli^ 

62 1 z62' fc|±**t^ft3[|#|&5ftLT^Tfc&v*o m (i0 itzl* 1 £irTo 
[0 3 4 9] 

— ASS* (4), (5) fcitf (6) -e^^tt^^fi-no^-r^Htc^ 

-fet (4) . (5) (6) fc*5*t*> R 41 , R42, R51~R58^ r61 

[0 3 5 0] 

A 4i N A^-zmzft&mmm, (2) ^oA^w^totTOot 

^tzmm+i Lv> 0 J; L^^-^-V>\t^%<omt LT(i> ZaCH2Zb ( 

— 1^ (2) »4»OA<7>jSiTO-C^tf^ to tRil) > 2-t?7 , /'J>-5-t>> 
/fy^^t'/a>, /^Hfy-;!/^ ^/>y^>, >;H*7AK, Kn* 

v tf v y , tf 9 v" »; v > v * > & «t v * * v e 9 */o e >; v >^ £W & £ 

[0 3 5 1 ] 
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t LTti, f7/'j>l, frv-^i, ^>y*f7y-^i y; y*£ 

^< > y-b V 7- V- ;MJu t- )V 7 V U 7^7 V- ^< > vr ;w 7 V- 
3, 3 -77JK;K y Kl/->f 3, 3-^fM>KV-> 

) , y * ^y; 4 \ ry-^m, ^yyy ^ rv-^m, 2 - tr v y y^ 
, 4-t 0, ;v>^ 2-*y;y^ i->fvt>"j>8, 3 

-^fV^yj^ >f^r/ [4, 5-b] *J**FV>1&^ t^ty'TV"-^ 

^> f7v7 y- t- h 9 y- ^> tr *; * v y ^ & t* *mfz> - 1 &x # 
4 ffti<iif7 y y *iu -r- r y - ^ y y> r y- * * -9- y 
'J >l> **-9-y-;u$u ^>v't^tv-^ 3, 3 - vT;i^;vy y Ky 
-y^ (^iix.^3, 3->^fH>Ki/->) , y ^ ^y; y^, y ^ y/- 
^ y yy ^ ^ y- 2 - tf u y y 4 - tr y y y ^ 2 - * yj > 
$u 4-^y';y^> i-y;^y)>|, 3-^;^yr4I^^ £<b£ 
^L<(if7/'j^ fT7-^, ^>v*f7/-^ **-9-yjy^ 

. :*3r-9-V-;i/$U ^vy't^rtv*-^ 3, 3-y7^^H>FU->i 

(^jx.(^3 , 3 - yy ^y > Ky-y) , y ^ yy; 4 x //-^f, 
^y yy 5 yy-^-e* o , #k«ps l < iif7/'j y$u fr7-^, ^ 
yy'f7v-m tnyj>f, **-9-y-;i/$u ^>yt+ty-*» 
&»9> l< (ifryj t+^/'j ^y/t^ty-« 

^mmmmw^it, 3?mm (^y-tfy^t t7^>i) ^lt^ 

<DMt Lrti. 9G&<D^Mm<Dw&mzmfz> ct^i*^ $?£ l < 

^oy>j|^ (7 7^1^ ttaiJK^ HSRIS^) > tKn^y^S, - Fni 
„ 7;^^vi > r V J: TfT )V*)V&x%> 
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[0 3 5 2] 

Z62^ ;Z 62' ( t : (N-R62) m (i-e*L-rtL-*£^&oT, *Ht#, ifcfi^t 
[0 3 5 3] 

i--ev^SM«^J:^^omt»^(i, Milfyx^^ (James) 
M [■*? • -tr* 'J - • * y • -9* • 7 * h ^ "7 ^ -7 * • 7°n-b^J (The Theory o 
f the Photographic Process) H 4 JSu 5 ? 1 9 7 7^, 19 7 

~2 0 0JTKIEIR£*i-Cv>-&o ---eti, ^i^Oitt*Si fc fi, ^tt^&fr 
^ITffttofSSoH, 3**^L*v^o«rifti5|c-r*c:fc t-r&o 

fttiiSiOT^WitttSili, JMfclfttCfi, ^B#fT-fg3, 5 6 7, 7 
1 9 H 3 , 575, 869 ffl 3 . 804, 634 ^mmW 

, IS 3 , 837, 862 #5 4, 002, 480 ^M*, % 4 , 9 2 

5, 7 7 7 -^BJ!*ffl», #r?fl¥ 3 - 1 6 7 5 4 6 ^B#^ 5 , 9 9 4, 

o 5 l^wmw, *mmt5, 747, 23 6^mfflw%tizumztix^z>i> 

[0 3 5 4] 

JkMC^, ill?-, is«tt>Vi (ftlWCIi 
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mmm^, mnw^. -tu>m^ axz/^^^m.^) frbz&mmm (&zl 

UVIS^, & ctO^wi^T-) frhtzh 5 1 i (i 6 1 O^ltttlt^ ^ o 
JL#tfn;(i, 2 -tr^y* 1 ; >- 5 tf^yjv>-3, 5 5 
^V*»;>-5-*>, t^>h>f>, 2 £ fcl±4 -f^ty> h4 2-4 < 
yt+tV*'Jy>-4-i>, 2 -jf^r-fry; >- 5 2 
'Jv>-2, 5-y*>\ 2 >- 2 , 4 >f V 
V*';>-5-^>> 2-WJ>-4-*>, f7yjy>-4-t>, 

y* , ;v>-2, 4-v^-y, n-^>\ f77V^>-2, 4-v^-^-y, -r 
vo-^->, -o^y-i, f*7x>-3-*>, -^y^y 

- 3 - * > - 1 , ^>K'J>-2-t>, OF'J>-3-i 

2-t^V^>/7V-7A, 3-t^V^>r/'J--)A, 5, 
*V-6, 7-ybKnf7v"D [3, 2 -a] t°>J<v>, y^n^-^-y- 
1, 3-y^y, 3, 4-ytKD^V^y'J>-4-t>, 1, 3-v^^r^ 
y-4, 6-yt>> 2 y-;i^. ^o-r>-2 

, 4-v^>, ^>yy''J>-2-t>, kf'JK [1, 2 -a] fcf'J^v>-l 
, 3-v^>, fef^Vn [l, 5-b] ^tv'ny, kf5/n [1, 5 -a] ^ 
y yy ^ ^y-iK ^5 7n t°'J K>, 1 , 2, 3 , 4 - f F 7 t Kn^y >j > 
-2, 4-v*>, 3-^-^V-2, 3-ytFo^-/y* [d] ft7x>-l 
, 3-yy7y^f>-2, 3-VtKD^>y [d] 

L < (if - * y> ;i/ sK- ;H£ * ^ ^ y L/:i + y^f u>i 

o 
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[0 3 5 5] 

Z^tzM't (N-R62) ma-C^Kli, H^Vh-T^ 2 3: T^i 4 

-ftt/>F^>, 2 >- 5 2 >- 2 

, 4-v*>, f77' , Jy>-2, 4-v*>, D-^->, f7V' l Jy>-2 
, 4 -W-Xv, y-)vm, 2 — f-^-z^nf y-^H-e* *) , Zbizltf-i 

a-^->. y^k'y-^i, 2-f t^>lf7-^T^I)o #K 
ffiL<li2i/:(i4-fit^>h^f>, 2 v*'J >- 5 n- 

[0 3 5 6] 

.his— «5£ (4) - (6) -e^^tL^^w^ttt-e^^^tcti, -r 
Mfi, (i) . (2) -esa^L^^ofcra^-e^&o 

[0 3 5 7] 
[0 3 5 8] 
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[ft 4 0] 

.C=CH-CH=C-N. 
E?!_ R 4 



No 


-R 1 


— R 2 


-n 3 


-R 4 


1 


-CN 


-CO2CH3 


nC 4 H 9 


— nC 4 Hg 


2 


-CN 


-CN 


— nCgH^ 


-nCeH 13 


3 


-CN 


-COsCHg-^ 






4 


-CN 


— CN 




— nCgH 13 


5 


-CN 


-CN 


— (§>"OCH 3 




6 


-COCH 3 


-COCH 3 


—C2H5 




7 


— COCH3 






< -'2 M 5 


8 


— COCH 3 


CO^Cj^ls 


— CH2CH 2 - 


O— CH^CH 2 - 


g 






— nC6H 13 


— hCqH^ 


10 


-COCH3 


-so 2 -<§> 






11 


-COCH3 


-so 2 -<^ 

coaK 


-CH2CH2SO3K 


-CH^CH2SOsK 


12 






-H 


-tC 4 H 9 


13 


-COCH3 


-CONHCHaCHaSOsNa 


-C2H 5 


-C2H 5 


14 


-COCH3 


-C0NH-(Q> 




15 




CO2H 






-CONH^COgH 


-CONH^CO^ 




16 


-CONHCH^CHsSOgNa 


- CONHCHaCHjjSOaNa 


nC3H 7 


nCsHy 


17 


-COCH3 


-CO^Hg 


-CHaCHaSOaNa- 


-CHaCHaSOsNa 


18 


-CO2C2H5 




-® - 


-CH^^OaNa 
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[it 4 1] 




(CH 2 ) 3 S0 3 K 
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[ft 4 2] 




o 

[0 3 6 1 ] 
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[ft 4 3] 



28 



29 



30 



31 



32 




CH-CH==< )=0 



N V-N 

CH 3 U 



CN 

N CN 



rv j 

I /=CH-CH=\ 



SQ 3 K 



CN 



^=CH-C H" ^ 
N S0 2 C 12 H25(n) 

( CH^SOgK 



— iji so 2 — <Q)- 



CH 3 



C 2 H 5 



^T^ /=CH-CH==^ 



l 

(CH^SOaNa 



COCH3 
C0 2 C 2 H5 
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[it A 4] 



Sf>%* 

R 5 O 


No 


R 5 


R 6 


33 


~C 2 H 5 


— CH 2 C0 2 H 


34 


nCeH-ia 




35 


-ch 2 -<Q> 




36 


-fcH 2 ^S0 3 K 


— H 


37 


-(cHs^SOaH • N(C 2 Hs)3 


— CH;2C0 2 H 


38 


-fcHs-JgSOaNa 




39 


— nC 3 H 7 


-^(CH 2 ^-S0 3 K 
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[ft 4 5] 




C0 2 H 

[0 3 6 4] 
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[ft 4 6] 



CN 



NCH ^ N /-TV ,CN 



46 



N— ^^—CH=< C 



NCH 4 c£ ^ ' CN 



47 L — :C / CN 

CN 



H5C2 



48 



Na0 3 SH 4 C2 




CH=C( 



CN 



CQ 2 Na 



H5C2 



49 



H5C2O2CCH2 




b 



. jCN 

-ch=cT 

CNH- 
O 




0/-S0 2 C3H 7 
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Ut4 7] 

50 KO.SH 



4C / w cNH-<ro> 



51 



52 



54 



O 1 — \ 

SO.K 



H O OCH-, 



OCH, 




EtO X 3i (0/"~" NHEt 



63 N 



SQ 3 Na 




^©(CH^SOaK 
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Ut4 8] 



55 




56 




57 



NaQ 3 S 




CH 3 CH 3 
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[It 4 9] 



58 





CH— (0)—OC 4 H s 



O 



OCH, 



59 




)=CH < + 

r .. r . 

(CH 2 ) 4 S0 3 Na (CH 2 ) 4 S0 3 




60 




H0 2 C 



•CH 5 



— — — - — 



C0 2 H 



C 3 H 6 S0 3 (CH 2 ) 3 S0 3 Et 3 NH 



61 



^3 / CNHCH 2 CH 2 S0 3 Na 
Na0 3 SCH 2 CHf jjNHC^CHzSC^Na 

O 



[0 3 6 8] 
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Ut5 0] 




CH 2 -C-OCH 3 CH3SO3 



O 

[0 3 6 9] 
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Mb 5 i] 




I a 



CH 2 -C— NHCH 2 CH 2 S0 3 Na 
O 

OCH 3 

y y v Br 

CH 2 -^NH-<O)--0(n)C8H 17 

o — 

[03 7 0] 
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Ut5 2] 




CI 



[0 3 7 1 ] 
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Ut 5 3] 




77 




[0 3 7 2] 
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{it 5 4 ] 



78 



79 



80 



81 




[0 3 7 3] 
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140/ 



[it 5 5} 

CN 




O 



[0 3 7 4] 



tbmE#2 003-3087249 



#M 2003-004045 



^-v: 141/ 



Hb5 6] 



86 



87 



88 



89 
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lit 5 7 ] 




[0 3 7 6] 

/Nl'-y a >^ih*IH^f ^It:ov^T(i, — fi£W&^r&/6 ? "The Cyanine 
Dyes and Related Compounds", Frances Hamer, IntersciencePubl ishers, 19641C 

i££*iTi3 MfoM^i±mm<Dmffl¥ 11-23145 7^m, <wm 200 

0 - 1 1 2 0 5 8 -^>#R, IWI2000-86927 |b|2000-869 
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2 s^m.^MCttmx&j&xz&o 

[0 3 7 7] 

Mfe3J M$^dti:,J:»)M$HJ:Srt &X § £ 0 # iff f E— fesS ( 1 

) (2) o*#j±, &.&<DftMte* vmm*<7>ffi&*^u>&m&7°v h 

[0 3 7 8] 

fif a**i-oM'feRi«:> iz&i-rz mmum. »±, 4 0 - 2 0 0 £ £ t w t l 

<, 8 0- 1 5 0VX&2>Zttf£ L<. 1 0 0- 1 3 OVX&ZZ ttf 

$f»i:|fiL<, 115-12 5°Ct^^ih^f L^ 0 ii^FKi, 5 
~12 0#T^^ii:^ffiL<, 1 0-6 0&X&&Z. ttf£ L<, 1 

2-3 0#t^,^it^$^t:ffJ L<> 14-2 5j^-e*-5it*««<>Sf4 L 

[0 3 7 9] 

t-WiU»o HufS— ^ (1) (2) •C^^^L^^^fflv^^tc 
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■f&m&tf&Zo tot, t&mzmw^wwwifzMmM^mmLx&z, 

Ifi^f4i3«ty f mifa^*<7)^^ < t ^fc*^ ^n#:7°-b;wci*i&£-£& ; tufa 

mmffi&Jxfcmnm^Tx&MKMft-t&^x, mmzxvmm-fz 

AP^ • #BMft<?Mfc^ (BSfP 5 0^) *#IB¥ 1 - 1 5 0 5 7 5-^&#RK 
[0 3 8 0] 

mzm4-tt&mt<Dmm<vtz&izm^bix&mzm%M&^Mt lt, 7^ 

v^ 0 ^fc^trWfcffiag&^trSfc&SUfcL-C, WIST*- ^tt^ 

[0 3 8 1] 
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0 MvtMmmm ■fujj—y—zDm-f&t^ n ^ ** > m<v * & # * -> ^am^t 
fttL^o * *-)\sfflB&.<o&&'fi' izo^ximmms 9 - 1 6 8 

4 4 -/n t:>-;^^om^7 0 ^^--9--^ov>-C(i#MBB5 9- 

1 8 0 5 3 7^2;miz<£ti<?tiUmtf$>2> 0 MRWiWHSk-f Is iJ — 9— <oati£fll 

fcj&*$<bfc$J£Lv\, «t*£*ii, -SIM, =HSii^:(±Eg^ 

# t (i ^ T - >> > ^*#<7) ~ T* & & c: t &m & 0 £ L v > 0 
[0 3 8 2] 

(i> #^¥7 - 5 9 5 4 5^*tC|a«***&o ^T-v>lf2»#:oz:@tia*, 
=.W&Lm* tzitmWMM<0-fVi]-^-~ Konrfi, #2r¥8- 1 0 3 2 1 -5§-£- 

$k k & o r s v > mmfa t tz a >r r - v y mmfc<o—mMM \t , ( a ) 

2oc7)T^ ^^ifcli^T-yvWfl-, (B) 7v/»^:li^7-y 

>gfc#OS&ak£«fcO f (C) 2 0(075 v T^i^T- v 

& 2ffiOji*t^£>&£ 0 (B) OflMft&OWlfi, T^^r^S {is?UT)V* 

/^fc-g-tr) , t;i^-;u», r;i/^-;v*. Tvfr^fr&teX xfmMW%&tf 

^ti^o 21@J^±<0g^^^L-C^-a^^^^LT^ iw 0 (C) 
*>jltt*«\ 7i^p-/II/:li7x-U>I^^lH^HL^ 0 7v>*> 
iifi:Jf:li/7^y/i^«Si7l/*-t-^Ji:Lt, 1 1 

- 2 3 1 4 5 7^$Hc7)jt5 5 Mt 9 5 \ZUWL<?>W&-? Is* £«IWci3 

[0 3 8 3] 
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i&myi-jj-^-zm^&mm&^&^xii, 1-35262 
tctfiico xo^ikmyuij-^-- 1 wL^-t h t m& * 3 °c ( d e g ) &±mr 2 

[0 3 8 4] 

ME) ^0. 1^4Itffflt4«iL<, £<bK, 0. 2-2. 0 

1 4 i i I: J: o T^i 1 4 - t^fl, — «S:WHt±0. 0 0 1- 
0. 2 g/m2gIt^l.o L < 14. 0. 0 0 1-0. 1 g/m2, £*)1kf-t 
L<fi, 0. 0 0 1 -0. 0 5 g/m2t^-2> 0 ^jo, ^l/-y a >RiiM^ 

ftfl-oteJB* ot/u) co i - i o ofS-e** r t*«jtf i L < . 3-3 of&-c*s 

[0 3 8 5] 

* £ v^(i#^#^» * o^ffi £ n&tmm ti4 0 £ o«s 

[0 3 8 6] 

i-ii. sfe^ffiowiiisjit/fjfe* 

**Wlc*5»t-61i«^««jfe*?KOW«iW*i, 3 0°CJ^±6 5tmu < 
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, £ h KUTt Lv^m^i 3 5 °Cm± 6 0 °C*#t, <£ <9 fti L^MStit 3 5 °C&± 
[0 3 8 7] 

2. 

i^o *iSifcttJS(±, z<Dwm.frh (a) mmzf&m<D± b&^m 
) Kfw^tL&^s^Ji , (b) mm^mmmm^r^mm^m timm 
vmizwibtiz^mm. (c) M^^wfc^^toran^t^tL-sT^*) 

[0 3 8 8] 

t± (b) (DmtLXmibft&o 7>f^l/-yH>Sli, (c) $fc»± (d) O 
[0 3 8 9] 

i) fugffc^e 

o S®«»iltCOV^T(i, #Pfl¥ll-65021^^#-t0119~0120, #112000-171 
[0 3 9 0] 

tf-;l/T^=i-^ (PVA) £ffiv>&5gL < »±#ffli"*i £ i>ft£ L^o -tr'^^" 
>tLt{i^t-h^7f> (#Ox.{ilPrB3-t?^?->750) , 7 * Mwn-y ( 

01 x. urn m -tr ^ ^ >8od & ^'^ffl nit^-eiSo 

[0 3 9 l ] 

PVAtUtt, #^2000-l7l936-^O^#-^-0009~0020tCiem<7)^<7)^ 
*f ^MM^OPVA - l 0 5, »^tMt»OPVA-2 0 5, P V 
A- 3 3 5. WJt-^7;Vn-;^MP-2 0 3 (J2l_t, * 7 ^ M 
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[0 3 9 2 ] 

fcfCfiO. 3-4. 0g/m2^JL<, 0. 3-2. 0 g / m 2^ X *) Ut 
[0 3 9 3] 

>;v-£#tr) ^fri (J#frlm2i^0) iiLTtiO. 3-5. 0 g/ m 2^ 
»^L<, 0. 3-2. 0g/m2^J:>)$HL^o 
[0 3 9 4] 
2) 7>f aW-v a 

(i#r?B¥ll-65021^-^#-^0123~0124. #^¥1 l-223898-^\ fWI9-230531-Sf\ 
|W|10-36695#, fWJlO-104779-^-. |W| ll-231457-^\ |t] 11-352625-^. |5jll-352626-S§- 

[0 3 9 5] 
[0 3 9 6] 

v> 0 i*Lt>ottflftcov*Tt±#5B¥ll-231457^tcffilR$*LTv^ 0 
[0 3 9 7] 
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i£fflm(i. — «ti:0. 0 0 1-1 g/m2fljg-e^^ 0 
[0 3 9 8] 

T & J: v^ 0 

[0 3 9 9] 

-352626-^- iz$m<7) X 9 -f V * - ^ - t M^-i- Z> t m * * 3 °CJil±l>$T £ 

[0 4 0 0] 

3) ^y?M 

k mm -t - 1 <d -e ^ ^ y ? m o v > r f * # m ¥ 1 1 -6502 1 

0128~0130^fSm $ tLT & o 
[0 4 0 1] 

^HB^^i3v^T(i, lifep, mi%<DW%^it*?k&-$- z> gat/-e3 0 0-4 5 0 

^6862-210458^ IsJ63- 104046^-, |*]63-103235-S!\ W\ 63 -208846^-, 1^63-306 
436-^-, [5163-314535-^-. #P^¥0 1-6 1745^", #H¥ll-276751-^-^ ^KIfef££ it 
ti/^o Z(7)=t d ^*-fe^J(±, 0. 1 mg/ra2- 1 g/mS^i^H-ev^p 

o 

[0 4 0 2] 

4 ) 

(:iM^iU J tHLv\ h£inco^T(2. #W¥ll-65021-t^^#-^01 
26~0127tCfea^tLTv^ o 
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OmgV, J: l)tfrt L< fi 5 ~ 3 0 OmgVt^^o 
[0 4 0 3] 

±2 0 0 OWTWJ L < , #K 4 0 Wl_t 1 5 0 O^T**»i l>v^ 0 
^¥rS-Sfi> B$IfM (J I S) P8119 riSfei^tto^y^KI^IS^j: 
& ¥if j£S*Ifc£&J *5 d: t/TAPPI^mv*T479 Ci «9 #B £ -2) i t tfX* § & 0 
[0 4 0 41 

^(3v>t^''^|^7 ^¥rfJt/0 ? l 2 OOiWTl 

0 #J^_trt ? fc? i L < > 8 0 0 2 0 ^±**jf * L < . $ «b L < t± 5 

0 0 WT 4 0 #m±trab -5. o 
[0 4 0 5] 

[0 4 0 6] 

5) ^'JV-7T^^ 

fiimM*> ffifl^jff^ff&fT (1978) ) j , r^7t^^« (# 

*t#"J^ tfWitfi, t*f:-, ^^W]H*, fcSmW^SMT ( 1 9 9 3) ) 

j , r^^-r ^^^t^ (m#m-m. m^m=f^m=x (1970) ) j 
%£izi>tzmzti, Mcimfci**?-^* h (33. 511%) /xf 

^r^'JU-h (5 011%) /trW^W. (1-6. 5li%) n^ 0 ';^-<7) 
^r^X, * * * 'j h (4 7. 5Si%) /^^yx> (4 7. 5 

Mft%) /4 7=i>m (5ff%) 3^'j7-(D7f7n, xW^'Jl/- 
F/^^Jil/IOn^'Jv-w^T'yn, ^f-;!"* * * >; h (5 8. 9 
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«1%) /2-xf;i//\^y;i/7^'JP-h (2 5. 4ft%) (8 
. 6fi%) /2-liKo + yxfw^'Jl/-I« (5. lfi%) 
^W. (2. 011%) 3'f'j7-?)7f7n, ^^-^^ U l^- h (6 4. 
oii%) (9. 0S1%) /~f^)\/T (2 0. OS* 

%) /2-tKn^yxf;M^^^-F (5. 011%) (2 
. 0 11%) ^tfV^-<V9 7- y ? X%t*j)mifbtiZ> 0 
[0 4 0 7] 

t4*° , ;-7-^=tD f 7T--y ^^^';-7-^#tf) 1 0fl%-9 0fl%ffl^^ 
<7>tW3: l < , #C2 0 fl%-8 0 L^ 0 
[0 4 0 8] 

6) MpH 

i)K 3flJS-r*^o ^ Lw p H$aBl24 ~ 6 . 2<D%WC&Z>o 

[0 4 0 9] 

> - 7 & <7)Jf 3114 o £ ffl v > £ £ t i)K mm p H £• « $ £ £: v ^ HI * 

ii> #II¥ll-87297-^0^*B#(7)^#^-O 1 2 3 tc|Sfc$ *LTV^ 0 
[0 4 10] 

7) WM^U 

5£§l£'J<OM<h LTfiT.H. Jamesii'THE THEORY OF THE PHOTOGRAPHIC PROCESS F 
0URTH EDITION" (Macmil lan Publishing Co., Inc.fiJ, 1977^TU) 7 7 H>£> 8 7 
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WKUWL<D&Jj&tf& *) > ^nA^nliX 2 , 4 - nn- 6 - H Kn* 
y-s-f'JTy^th'J 1 )^^ N,N-xf (tf— * >T 

■bh75 K) , N.N-yntfl/V if .X (if— ;u;*;l/"7 * >7-fc h T 3 K) Oflfe 

, ra#7 sM^t"tm.(o^m±m^ *n#it4,28i,o6o#. #ns¥6-208i9 

3^& ¥<Dtf U -Y V y7^- h 7fcB#ffN ( 791, 042-5f-& ^x#^ Mt£-M 
, #MBS62-89048^^^lf-^^^^>^t^«^^ L<ffl^£>tL& 0 
[04111 

&ti xfm&z& k o v> t n**woa***+«-tcatL4 is 19 k & ^ x am km m 

[0412] 

££fSOB#|H] fcfc^J^KLfc*:'* -eo^-r & yj j£^N. Harnby. M. F. 
Edwards. A. W. Nienow^, fl«#H3R" ( BTiJIftfrfflttflk 1989 

O 

[0 4 13] 

8) #M?£«J 

MOftt tv^«!J{i#^¥lO-197985^-, #H 2000- 19680"5§\ #PH 2000-2 14554 

T-y -y m&wmm&w i>i&*L<m^t>ti&o iz&^xit. #112000-206 

[0 4 14] 

9) tfmm±M 
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trlfifmi»iL«£*L-Cfc&v>o ttnmitm litis i£<OTm 19 B> 
*fc£*£:ilfcfc-Cfc&<* £ fcgU&KttT * <fc v> 0 ^«|»jh*^ ovarii, 
ll-65021-^^^#-^0135, #MBS56-143430-^-, 1^56-143431-^-, |W] 58-62646^ 
[1156-120519-^-. #§B¥ll-84573-^-<7)^#-^0040~005K ^5,575,957 
#^¥ll-223898-^O|^^#-^-0078~0084t;fSm^»f ^ilffll-^. 

[0 4 1 5] 

1 0 ) 3iWfc 

&m*K§k&?&mw&&fr*%<-rt:ie>K. 1 3 o~i 8 svoummrnxm 

^ ^5) o 

[0 4 16] 

0877-^»flfEfcO£s#|--l) XM^^fiX^X i> X U *MH*"Cfc «fcv\> 
Hr##J * £##<7)0IJ (±, Sfrffl spi l -6502 1 |s| -^&&#-^0 134 K f E« £ *L T v> £ 0 
[0 4 17] 

#r^¥ll-84574-^O7Kv#t4* 0, ;^^-r^, 1^10-186565-^-0^^ 
V ^7? yi >*fi^#, #^2000-39684-^^#M¥ll-106881^^#-^0063 

[0 4 1 8] 

1 1) ^<Dm<omm\ 

$>2>^imm®M%m\\LXi> X ^ 0 #^ 2 Fll-65021^m#-^-0133<OB£«^i§ 

jH-i&tortSo -€-*l£Kov»"CW098/36322-^\ EP803764A1-S§\ #K§¥10-186567 
1^ 10-18568^ & £trt ? T?£& 0 
[0 4 19] 

1 2 ) 

ttiSE#2 003-3087249 
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isfe* <D =i - T 4 y ^f^iWm^^hK, Stephen F. Kistler, Petert M. Schwei 
zer^f "LIQUID FILM COATING" (CHAPMAN & HALLttfiJ. 1997^) 399H^ <b536HIE 
1&<r>2->? 7s Y)V—Va yn-y-4 y?\ itzlixjj Kn-f'f >^tt L <ffl 

[0 4 2 0] 

x?4 K3-t^ yyizj&mzti&x?^ v u ~ 9 - (Dmx(DmanmA2m 

OFigure lib. IK pJtMK J: 19 |W|#3991> <b536HIS«<£>^&, * 

S#If M2, 761, 791 ^-J3 «fc Vmm&Wmffl, 095^-^IS«O^ri ^ i»)2ii?t 

[0 4 2 1 ] 

ifcjWi lv> 0 i<OS*twOv>rtiJRFBB s Fll-52509-^«r##^i-J6it7&*-Ci 

0 0 m P a • s J^± 100,000mPa • s JclTHflfrt t < , HCjftU 
li5 0 0mPa • sJ£l_t2 0, 0 0 OmP a • sVXTX$>Z> 0 

#»fil£ 1 0 0 0 S-l^i5^T(± ImPa • s J^± 2 0 OmP a • sJ^Jl 
TtW£<> ^f>t:ffiL<(i5mPa • s^±8 0mPa • sJsJLTTab&o 
[0 4 2 2] 

1 3 ) 

siiifi. j: ovt tzitfrfrmi&m<o&^&mtf&x-®m&mt2> 

(Dtmt lv> 0 25Ct50ml/at m/ m 2 • d a y^T"? 

bZZtibmt L< , i^^L<iilOml/at m/ m 2 • d a yJ£JLTT-* 
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19, ZbKiftt L< t± 1 . 0 m 1 / a t m/ m 2 • d a y J^Tt^^o 

lOg/at m/m2 • d a L< , «fc L < 

Ii5g/a t m/m2 • d a y^m <9 , £ hhzftt L < (i 1 g/a t m/m2 

LTfi, ^Ox-tf^M ¥8-254793-^-, #|?a 2000-206653-^ Cfefc£ *iTV>& 
& <7) £f IJffl-T £ - <h § £ o 
[0 4 2 3] 

14) f Oft&Of IJffi tl^ t£#r 

*!§^<7)^ft^#*|-tCfflv^ i t<7)T§£&#T £ Ltl±, EP803764A1^, 
EP883022A1-^, W098/36322^-, iff fflBg 56-62648-^, |t] 58-62644-^, #^¥9-4376 
6. [WI9-281637. |t]9-297367-S§\ (WJ9-304869-^. |WJ9-311405^-, |s]9-329865-§-, 
|t] 10-10669-^\ [WIlO-62899-^, |t] 10-69023-^-, |5]10-186568-5|-, |t]l0-90823-5§\ 
|t] 10-171063"^, [5]10-186565-t. [t] 10-186567-^, It] 10-186569-^—15] 10-186572 
[5110-197974-^-, [5110-197982^-, |t] 10-197983^, Is] 10-197985^7 ~ [t] 10-197 
987-^-, [5110-207001-^-, [5110-207004^-, Is] 10-221807^, [5] 10-282601-^-, |WJ10- 
288823-^-, [5110-288824-^-, [5110-307365-^-, |t] 10-312038-^-. |t] 10-339934-^, |t] 
11-7100^-, |5]11-15105#, [WIll-24200^-, |5] 11-24201^, [5] 11 -30832-5§-, |t]ll- 
84574-^-, It] 11-65021^, [tj 11-109547-^, |t]ll-l25880-Sr, [5] 11-129629^-. |t]ll 
-133536-^— Is] 11-133539-^-, |5]11-133542#, [W] 1 1-133543-^, |t]l 1-223898^-, 
[5111-352627-^-, [5111-305377-^-, [t] 11-305378^, |t] 11-305384-^-, It] 11-305380 
-S§\ |5]11-316435-^-, |5]l 1-327076^-, |t]l 1-338096^, [5] 11-338098^, [5111-338 
099-^-, [5] 11-343420-^-, #112000-187298^-, |t] 2000- 10229^, |t] 2000-47345-^- 
, [512000-206642-^-, It] 2000-98530^, [tj 2000-98531"^, |5]2000-1 12059^, [t]20 
00-112060-*!-, [t]2000-112104^-, |t] 2000- 112064^, [5]2000-171936^- i> mi f h fl 

Z> o 

[0 4 2 4] 

1 5) uy-mmm 

^-i<, *HI#|^4,708,928-^-m£«$tL-CV^ J; 9 Srt^^ 
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[0 4 2 5] 

3. mmm-ft& 

3 — 1 . Mit 

oigjs * aiiR-r & £ t &X § & o 

[0 4 2 6] 

#K«*5«J£ (Dmax) £ ffi-f J: 9 &S?fc=:£4-;L **r£\ gMH^I© 
Lv»jt*liO. lW/mm 2 -10 0W/mm2^^, o «fc «9 jfr i L < i± 0 . 
5 W/mm2~ 5 0W/mm2t* 0 , i L < (± 1 W/mm 2 ~ 5 OW/m 

[0 4 2 7] 

*m)\K£.Z>V— *f-3tt Lt(i, ^lx--if- (Ar+, He-Ne, He 
-Cd) , YAGV-f-, feSf!/-^-. **#V-f-4WiLv» 0 i 

. *^v>lif-^(7)Ar+, He-Ne, He-CdP-f- Wfe#z£# 
SHG (Second Harmonic Generator) S^f- 3MH# ~ 9*- 
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hti&ztfrh, ^r'ikmmmiL-K itv><ii tmn £ fix 0 u-r 

tf-^^ft(i> »fe^3 5 0 nm~~4 4 0 nm, b+£ L < (± 3 8 0 nm-4 1 0 
n mT&&o 

$flL<li3 5 0 nmJil±4 4 0 nmTO$ftf:t-^M^ 
^TU 1 raW/mra2^±5 0 / mm 2 &T (D^fe^^t %>%xmit-t Z> - 
tWU, «t«9fiF*L<l±. 3 8 0 nmJJl±4 1 0 nraWT«t:t'-^ 

a&js * w-r & *m>ifc v - -^r-xmit-r %>z.txh%> 0 

[0 4 2 8] 

[0 4 2 9] 

3-2. at^ft 

Ti±8 0- 2 5 0°C-C&*K $e>H$fi L<(± 100-14 0°C-C 

W$mmt LTfi 1 ~6 0$Wf£ L< , 5-3 0^^^>«tiL<, 5~ 
2 0*WRfK£F$ Lv^o 
[0 4 3 0] 

m Lfzpmi^mmm^mmmm^xmm^m^mm^^:^ zttzx*) mm.* 

l/- h t-^co-^oM^?&o-ClsIi5:1iO#x.n-7^trSjB£^^tL, fulfil 

*r ? zt*!tmti-&mM{%.mw:x$>z>o ztv- 2~~&& £#tt-r$fc 

S^i:ov>t(i 1 - 1 0*CejKiajSSrT»f*ii:7Wt Lv> 0 
[0 4 3 1 ] 

£ <r> X 9 =Sr^ffi»±#HIBB54-30032^-H & ffifcS ttTio ij , j^?tft^*m^ 

ttifiE# 2003-3087249 
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m%ttftti*mmztL& - 1 x<Dmm%m±m^^nmmnmtznz z. z - 

ti>X£2>o 

[0 4 3 2] 

3-3. =s7st-U 

*^K7^^-y> — FM-DPL £ W h £ <h £ -5>o »->*-r 
Fuji Medical Review No. 8, page39~55 HfE 
«$*LT*3!K -etL«b<7)^#f^flJffl1-^^h^T^^ 0 ttz, DICOMMC 
&&Lfc*y F7-?yXfAi:Ltf±^fV*;v (#0 rt^SSSLfc TAD 
network] (7) u— if- ^ ^ - >>> t LXi>MM 
1-2>c\ttfX%2> 0 
[0 4 3 3] 

4. ^§£m<vm& 

[0 4 3 4] 
[0 4 3 5] 

i. 

1-1. PET^«f 

/-;v/rb7^n;>x^>=6/4 (lilt) t"25rT«iJ;e) <£>PET£#£ 0 

fc&lSOICTMlSlfllfaft L, 300°C "C^ife f^TM ^ LtB Ltf, 
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[0 4 3 6 J 

Ji^O^&£n-;w£ffi^3.3f£titt#, ov»ff > * -T4. 5fSK 
tS#^IlL^:o ^Btc^Jgfi^ti-rtu 110°C, 130°C-e^o7^ 0 
240rT-20#r^^@^C:tL<!:|WI D^Jg-e^fS]^4%MfO LTtio i^f>^- 
<7>^ -y } ) y h Lfz^ nm^-f-^WJL^fs^, 4kg/cm2-C^£irx <9 

. ]?<^175^ m(DU-)V%'i%tz 0 
[0 4 3 7] 
(HSnntftl) 

M^Tn±5v^T20m/5^-eMaL7tzo ^(D^m^ mj±m%&wv)mfrh, icw 

#:H(i0.375kV • A • 53Vm2<7)4M^& £ KX V** - t tft>fri tz a -<9B#C9#ig 



[0 4 3 8] 



1 - 2 . Tit *) 38ffi<DftWi 



(1) TI£/il£«^fPJ& 
SSt&^Jie (*) $S^* V V >A-520 (30K»%v#Ht) 



59 g 



l^ff^(*)M MP-1000(*°U^-fM£i\ ¥*&*fcS0.4«m) 



5.4g 



0.91g 



935ml 



[0 4 3 9] 

^77(2) (^'7 ^ffiilfi) 



158 g 



(HJ&#40«*%> Ts^f-vy/-?* "JJ-ymmit = 68/32) 



2, 4-y^on-6-tKnJry 
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- s - h r v y -f v v <y a tk 8 20g 

? y >; )V<yjdy7,)i<*y%ti- Y <; acd i 10ml 

11^ 7K 854ml 
[0 4 4 0] 

sno 2 /sbo (9/mmt. ^mmo. 038 jum, i7%m%fmm 84 g 

•tf 9 f - y (l0S?s%7K*#f&) 89. 2 g 

mmtmmu * vu-xic-^nm^mm s.6 g 

$£flHfc^ MP-1000 O.Olg 
Yr"y)V^y^fy7,)V^ ym.i~ h a 1 g»%7fci#$t 10ml 

NaOH(ms%) 6ml 

7°odr-fe;l/ ( I C IttM) 1ml 

M^7K 805ml 
[0 4 4 1 ] 



^•»77®^7-T-V-/^-t:^^-7 h^»^6.6ml/m2 (tf-M^fcO) ^ft-5>£ 

^ n^LTisor-es^rBi^L, ov>-ei<7)i® (^-.y^M) n±ieTM 

Ife^iWTJ©^^-^'-^^ h^i^5.7ml/m2^^^, J; tr^LT 
•V-zs-^^jc-y hM^M^7.7ml/m2t;^^ «fc 9 mij^ffT LT180°C"C65o"^f^^ L 

[0 4 4 2] 

2 . ?m 

4 0°C^^L^7K^5lA^3Hf^^>3 2. 7g, i^tfr*" U ^ * ^ 

V 1^- (^^IT-^-T X 8 m, *5SH^M0.4^ m) 0 . 7 7 g , 

^ y V-7-T V "J J yQ. 08g, # ^ f - U > * ^ * - h U 7 A 0. 3g, Wfe 
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$fe*Hfc#»- 1*0. 0 6 g . jgt^BRTOJ- 1*1. 5g, T 9 y ) )V&/x.*f- 
)VT? V lx- F*t^7t7n (^S^Jt5/9 5) 5. 0g,N,N-xfl/> 
bf* (tf^;i^;i/*>7-t h T < K) 1. 7g*S^L, lmo l/l^TRlft 
th^AtpH*6. 0 TKtwT^ffS: 8 1 8ml £L> ^P-va 

> Kits m^m. zmmLtzo 

[0 4 4 3] 

4 oic^^L7t7K^5^a-t'7^->6 6. 5 g, mm^yyj y?um* 
: MW)^7 7 4 > t lt 5 . 4g> ^^y^vfryj/yo. log, 

(2-xf^+y;i/) th'J^AO. 5g. *°'J 1^ >@£ 
■f h '1 AO. 27g. -7 7 *^#MvSWJ (F - 1 ) 2W*%7tc?§^* 13. 6 m L 

, t ^ u^m/^^-^T^ >; i/- h^m^ (*fi^-m»Jt5/95) 1 o. o g 

£?H^U 1 m o 1 / 1 <D7kmti- h V 7 Atp H £ 6 . 0 KUgg U TkT* 1 0 

0 Omit L£ 0 

[0 4 4 4] 

**j&«0. 8 8 g/m2<h&,2> «fc 9 ^ £ ?®{fc^Jf ^ffc$[£-hf ^^SNj 

[0 4 4 5] 

3. mmmm. *mm, &£zrmmmm 
3 - 1 . ife^uffl^fl-oanfli 

1) ^nr^fklML^iJopSi 
(^nrWk0IL9JlOW») 

I^Tk 1 4 2 0ml i:mi% 3 'J ^ Aj§l4 . 3 m 1 **Dx.> S £ K 

0. 5mo 1/L»S|*3. 5ml, 7^;H^7f>3 6. 7g^| 

2. 2 2gt:I^*J0il9 5. 6mn:ftLf:MAt3 7{t:* , J7A2 

1 . 8 g StSStM-TS* 2 18ml IzmRLfz-mwLB Je«E*"C 9 55-jyjjHt 
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zbiz^y 5 yy-)v<o i o Kfi io. 8mi mnLtzo 

[0 4 4 6] 

$|$||5 1.8 6 eizm^iiJax.X3 1 7. 5m 1 K3MftL£*#fi£ 
ChB^VCfs') ^A60 g*IS*i:t#16 0 Om 1 K«?L£}#$D£, & 
iftC l±— 5£«l*-C 1 2 0 55-W^»tT^*^in U ?§mD ti pAgH. 1 K'im 
Lfttfb n > h u-)V K^y^yx y h^-C^SnL7t 0 H 1 ^e;v^fc U x l o 
-4^;wi£&«fc -7 Aillfc-f V v^A (HI) M# V V^tM.$:mWLC&£ZfmWLD 

tCAy7>{ti (II) ^Ayfcigifcfclil*;^*:!) 3 x 1 O" 4 *^^*^ 
JPtTto 0. 5m o l/Latjg<7)^£ffiv>TpH£3. 8i:IlL, }f#£lh 
mh/mM/i^mXM. £ is £ & o fc 0 lmol/L jftJgOTjcgKt:*- b'J A 
»pH5. 9CiiL, pAg8. Oco^n^Xbll^tJ^^L/io 
[0 4 4 7] 

±&^ur>1t&frWL®*mWL%tfh 3 8°CmtJf Lt, 0. 3 4fi%« 
1, 2-^>^yf7/'J>-3-t>0^^y-;«$:5mlJlD£, 4 7 

-^ifc-eili^wiJtL-c 7. 6xi o^ivii, £ 5 5H£K-r;wnf 
BMB £ J -^mmx-m l 19 2 . 9x10 - 4 ^;^nx.r 9 1 

#c Lfz Q 

N.N' - yt Fn^y-N"-yxf;M 7r/W0. 8®s%^ ?y-;W# 
ffil. 3ml££nx_, $t>i:4^i:, 5-^f^-2-^^*7°f^yyM< 
jrv—fr** ^y-;i/^^-e|Ri^;i/^^:«9 4. 8x1 0" 3; eWi-7x- 
2 5 -y« ;W77 - l . 3, 4-F'J7y-;v^^3'7-;W§ 
1 ^W:^LT5. 4 x 1 0-3^«DLt, ^d^' > 'f fciSf'UI'J 1 £fER 

[0 4 4 8] 

M&<DmW}&®L 1 8 %<D|£ 3 •Mfc«JK : T > C* o 7t 0 4 tz ( 0 0 1 ) , I 1 0 0 I 

ffiSEtSF 2 00 3 - 3087249 
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. II Oil M£^-T-M4B#:#£T--e&*K X##*IIIW#tf£ffi^T«l5£-*-* 
fc-?-OyffiOJt^i±3 0%T*ofc 0 x*»±* l^ltt^lv^ 1 0 0 

[0 4 4 9] 

(y>n^Wfc«IL3W2 0SIH*) 

<7>SJt£65t;^MU 2,2'- (xfi/>^ft) yx^y-^ 
<7) 5 11% p< * y - 5 m 1 £&i^fcB08Sini3feKifo&D Lfz Z\t^ pAg^ 

10. 5 t:|tltL^^fj^lD^3> hn-jp F^7)l/yx y h&XffimLfzZ 

5 X 10- 4; e ;^fty7>|5!; U * A£#M 1 ^U&fc f)2xi 0"3^e;i/£«]L 

?t i t \>xm±%m 1 1 h«k LtAD yyitmim 2 fcf&s; t 

Wti^nyHtftlLitf^tt, ^ffill^f^RfflitlO. 16 4/, 
nu *»J¥<^0. 0 3 2 ^m, ¥^7^^^ hJt/^5, ^J*ffl|g0. 1 1 /< 

Titi^i^ i o o oiao^T-^^j&^^/zo 

[0 4 5 0] 

SJ£v#f£?>fiJg £ 2 7 °C iC^IE LtzZt^ pAg^lO. 2 KiHMf L tktfb & 

mmx^tz^uyyitmm^mttte, ^mtmm^o. 022^, mm 
mknmh&mn 7%oita-)jtiim^o;: 0 (001) , u (-1 
) ok 11 oil m^-th 1 2 Mft^-e* *k Xj»»*ia*f^*f«rfflv^T 

v>10 0 O'fScofi^-^^F^^^^^/Zo 
[0 4 5 1 ] 
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&ifcK-c« 1 «9 7 x l 0-3^;W&Lfco $ <b tcjfe*?Kfflai^|L#J 1 k 

ffcffi&^fUfU l k gab^«90.34gfc**«t9^i - (3-^;i"^ W h'7i- 
)v) - 5 -> 7° h -r h ^v'-^^iai^o 
[0 4 5 2 ] 

«O01*;i/^7tO 2X1 O-S-^wcfc-SMSriSiniLfco 
[0 4 5 3] 

t^"R»afetax**^ri-*^!»fcL-c, ft^t/ (19) t (49) t (7 

1 ) &<£ti-Z t ti'^vy>'\t&. 1 -t^^/c 19 8 x l 0^)K:^^i^illL/;o 

[0 4 5 4] 

2) JftJft&ftjHft&OMSK 

^>>5r;H±^^^>^ ($£q a n£Edenor C22-85R) 100kg£, 1200kg<?M V 7°D 
;U $ 50°CTi#M L, 10 /u m<D 7 4 )V *? - L 30°C 

hn-;i/Lfco'^kftfc*£££&^atiflU lOOkgtfM V^^Ti^ 

-FID«15e £ 1 £ ^ , > 1*96* )l> % , ttJ^JW £ 'J^/^'J> & 
*«2*;l/%, 7 7 + 7^2% xji/*|0. 0 0 l*^%ttiit^Jt 

o 

[0 4 5 5] 

SIS B H H ^^>m88kg, 3g@7K422U 5molA«ftS^Na0H7Kv#^49.2U t-T* 
Afem&ntzo BUK, *itm$l40.4kg<7);!ta#fl£206.2L (pH4.0) ZmML, 

tblE# 2003-3087249 
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a^ym-r v v <y ^m\ii^^mmw^fih l/z 0 z\<Dt^, frfcm&ft 
i^^t Lx^mm^mmt u tfzK^mzmmL^^x^^-M^^mmLfz 

o 

[0 4 5 6] 

305WtT35°C ^|?-^U ^m210^«^To£o *ftJ»Tftt*> ^ 

mmx-mmft z t , mm%* * mmikommfe&so M s/cm&c & & t x^m l tz 

[0 4 5 7] 

^t-Ca=0.21^ m. b=0.4,«m, 0=0.4^111, ^F^JT^^^ hit2. K Stffl^SO^ 
»j^i5:ll%<7)^B H B-trabo fc c (a, b, cli$JOl£) 
[0 4 5 8] 

£ : PVA-217) 19. 3kg jo J: <^>K £ v» L . £i£m £ 1000kg iiLT^^fV 

-m-c^^v-ftu ic/U7 7^>^t- (*-^tjx**i : pm-io 

Si) ^flMHfcLfco 
[0 4 5 9] 

&K^«$m«*OJKfc£fl1BH« (l^p a p^ : -70n7H^f-M-6 1 

tbfHf 2003-3087249 
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0^7^->3>ftWH!ffl) <OJ±2j£ll50kg/cm 2 tcpl! Lt, HEMM 

>v <7)itrm k# * mm u #&ofi£ * pui- & - t -cist; © ^wl^sl 

[0 4 6 0] 

3) MjtmfrHkmvmm 

M7C%\— 1 (2,2'-^^-l/>e^-(4-^^;i/-6-tert--/^;V7^y-;U)) 10kg 
tWJh'-iV7^3-il/ (^7l/(ft)I, ^Vs-;i/MP203) <7)10®»%tKv§ 
f&16kgtc, 7Xl0kg^&LT, l^Lt^7 V - t Lfz Q Z<D*7>) 
4T7 9Atfy L , TO iSSO. 5mm?) v ;W3-Tfef-X* 7t* L fcfltS 

K<MUVM-2 : T-r^ (W) M) KX 3 mmftWl Ltz(D%, ^>vM 

Vf77'J 7 >7" h 'j ^ AJtlo.2g^7K^Jnx.Tit7C^JO?M^25®M%^^^> J: 
9 tllLfco -<7>7>ifcf&£ 6 0tt5 B#^»M U ilTC^J— 1 7>Mj£t# 

[0 4 6 1 ] 

MtlM— 2 (6, 6' -v-t-7^^-4, 4'-y^ 5^-2, 2' -X-f- >; -f> y7x/-i 
) 10kg<h«*°'J tf-;i/T;U3-;W (y^K*)®L *Vt-MD>203) O10K» 
%7K^^16kgtC. TfclOkg^ry&LT. ^ < LTX 7 V - <h Lfco £0*9'; 
-^^77 7A*°> y°Xmm L , TOStlO. 5mmO v ;l/=i-Tfcr-X* L 
;l/(UVM-2 : T^f^y^X (W) £0 3 B#|BJ30#$Hfc Lfctf>*> 

, vfr/'j y h 'J ? A^o.2gt7K**ox.-cax#JoiftjK* s 25St* 

£t>K8 0°C"eiB#rB^»MSL, Wm\—2frW&i i kmzo Z^LxnfzMTt 
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K X h ft £ ft v\ J^^t^iiLt JDWfl L £ o 
[0 4 6 2] 

(Ixi- 3 #ifc^<DSH$!0 (Jt^^lx^J) 

il7&^J— 3 <D10kgtm&# } ) \£-)\sT)Vu-)\, (??um)m. *Vs— M1P20 
3) coiO®»%7]cv#'al6kgC 7jcl0kg£v»LT, S<^LTX7 l J-i: Lfc 

-^^^L^It> K-5 ;v(UVM— 2 '. T-i ^ y ^ 7 (80 SK) .Ct 3 B#^30t> 

*Lfc»^J$3*ife!»t±?LS3.0,u m<7)*°'; "7°n ei^JR? 4 fl/f-KXZMZft^ 

[0 4 6 3] 
[ft 5 8] 



HO 




C 2 H 4 COOH 



il7C^IJ-3 
[0 4 6 4] 

7k*&£t£ffc£-!ftr- 1 ( h U (4-t-rf^7x-^/) ^770^ + yF 
) lOkgt^li^'; tf^;l/T;l/n-;U (^7Ktt)SI, *Vs— ;UMP203) MIOSIS: 
%7fQ§?Rl6kgK, TKlOkg^^nLT, £ < LTX 7 V - t Ltz Q ^<D7y^) 
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168/ 



25K*%Kfc* J: 9 CiKLfc, - *>$Mfejfc* 4 0 °CT 1 B#|i»& Lfclfe, 
M^T $ «b K 8 0 °CT 1 ftfSlMM. U Amm^mt^— 1 fffiQlltWzo - 9 

[0 4 6 5] 

5) ?a«WJ7>M^, fePH^iJ5>»OpM 

mm&MM - 1 * 10kg «h ^14*° «; if r ;v n - /u ( * 9 Kflc) », *Vs- ;u 
MP203) O105f*%7K*»20kgt3, 7jU0kg£«]LT, Ki^Lt^^'J-t 

r if -x l tzmm^-y Muvm-2 : r-ry 777, oho M)^T3B#r B l 

mmi<vmmtf2ont% k & & «t -5 kiwi u wj - 1 frim*ntz 0 z. 

[0 4 6 6] 

(iaft^»j- 2 is <t o'feiis^j- 1 

m.m%MM- 2 is X ^'felil^J — 1 ^@#5^»Kov>t ^iSft^WJ- 1 
MK«j£K «t 19 U ^ft^ti20mm, 1 5 »*%<&$WKifc*tert:o 
[0 4 6 7] 

6) #v^vy>it&®jfrft®<Dmm: 

|il* 0 y^n^>j^i-l (h'J7*n^^>7;^^M>-t'7) iOkg<h 
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g<t, h'M V/n k?;u^^^ >BH" h >J -7 A<^20W»%7Kv#^0.4kg 

fc, 7kl4kg£v&LT, KI^LT^7'J-t L£ 0 i^7'J-^^^77 
9 A *° > XTSSift U ¥*^ltS0. 5mm<7) 3 -T fcf-X mm L fc«S^ > K 
S MUVM-2 I 7-f y y yy (W) m)fcX5WfflfrWLLtz<D*>, ^>vMVf7 

y; y y^ h >j -7 Am2gt**jrax.rwia# , j^Dr>^«joiftjK* s 30K* 
# 'J^ny >it&tofrWim iz^ * ft h »; /n n y yit&mtt ti y v 7 y 

[0 4 6 8] 

'J^ny 2 ^tfe!»OJP!») 

^>775 K) 10kg<h^14^'; tf^^7;wn-;i/ 9 K^)^^V^-;i/MP203 
) <O10®S%7Kv#?R20kg^ h >f y Xn M^-y 9 h } ) «7 A 

O20»*%7K^0.4kg*^JDLT, ft<fi^U^7'J-t Uo i<7)y^<j 
-*^777Ar/ X-C^Mt L , ^ESO. 5mm<7> v 7C* L 

T^ftM^y K^MUVM-2 I 7-T y y 7^ Of*) »0fcT5B#W$HfcLrt:<&*>* ^ 

>xy yfrvj y b >; -7 a ±10. 2g ^ tK ^ x. r^* 0 v^nf >it^(D 

1.3/1 mJSHT-e*ofco !|C)^t«#y^ny^tt^iRi»tt?Lg3.0^ mO 

O 

[0 4 6 9] 

7 ) 7^7v Xb^rtmopnl 

#cv>t? MM y Xn t:;!/^^^ I/>x;v^>It h } ) -7 A<z>20®4%7ki§i£3. 15 
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kgty 9 ^"Jyit^m— 1 (6-^V7 B nt°]i/7^7y>) <7)705C*%7jc^?&14.2 
8kg«7Jn L> 7 $ 7 v yifrkty)— 1 05«»%*§?f Lfco 
[0 4 7 0] 

8) *)Vj]-7°Yit&m<?)mm 

tfrlJ-fYilC&tto— 1 (1- (3-XH7x-jP) -5-^J^7^rf7 

b >; 7g £*993g ^*#ft?U 0.7jffi%<7)7)Qtf&^ Lfc 0 

( * ;u tV7° h - 2 tKvMoPM) 

j*;wv77°Mt^— 2 (l- (3 V4 F7x^) -5-^;M7° 
frf7 V - ;v) 20 g £tK980 g U 2. 05?fi% <7)7K?#$t tL/: 0 

[0 4 7 1 ] 

9) BM- l7>»Olt 

C.I. Pigment Blue 60£64g t ^EiOf*) ^N£6. 4gH7X250g£}^n 

< UX7'J-i:L/:o WiSSO. 5mm<9 v ;v 3^7 tf — X800 g^fflilLt 

^'j-<t-*g^-7-t;w~A^ t>MI (1/4G-9- y yyy-i yy-^)v : r 

[0 4 7 2] 

1 0) ^4 y r~m(omM 

(SBR7T7 ?^WL- 1 Oil) 

S B R77- y 9 7^ HlZkflz J: ^p^Lfco 

77^y^-£Oi>^fi (It/±^II£($^TAS-2 Ji) <7)*^tr. S 
8 7 g. #B^143iJ (/^*->A-4 3-S : ffl& 

5>4 8. 5ff%) 7. 7 3g, lmo l/'J HVNaOH 1 4. 0 6ml, 
if P>y7^ >4^4 i~ h -yAjtaO. 1 5g, l/>2 5 8. 75g, 
77'JiVil 1. 2 5g> tert-Kfy;M^*7"^3. Og^Ati, R 
fc#Sf£^lf§Lti3«JS2 0 0 r p mTif # L/to > 7°XWL% LMmif^ 

W&Z%mmMLtzmz. 1, 3-7^vx> l o 5 g£EEALTI*lS6 Ott 
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?iHU ^ii3HIBia#LJto £<bK9 0ric#SLT5l$IWtt#U SIS 
»7&l*li&J& f SiaK & 3 * T?T*f fclfe, lmo 1 / U y h ;K7) N a O H <h N H 4 
OH.^ffl^tNaMt>:NH 4 Mt>=l : 5. 3 (^Wfc) J: H 

|S»1L, P H8. 3£IW£Lfco -eom, ?L@1 .0,«m<7>* 0 '; 7n kf 

£ 7 7 4. 7 g|#/: 0 f h — J: y> 4 jr y zMtzL 

«t i9^rV- h»jO«j££fll5eLfciJ& : ift > 1 4 5 p pm-Cfcofco 
[0 4 7 3] 

±IS^-r y * 7. fi^flS 9 0 n m, T g = 2 0 °C > Hff^^Jt 4 4 lii 2 
5'C60%RH^i3tt*¥«f^'7K^0.6K*%, -f^>fE2iS4. 8 0 mS/cm ( >f * >fe 
*JS^vIlJ^{imMm^X*(«)ME^JgftCM-30S^fflL, 7f7^^II(4 4 
£25t: KTiMJeh pH8.4 
[0 4 7 4] 

S^il^ipf ^fi/:#7^M3op7 7^3t:, ^®tK2 9 6 g, f 
®i£&#J h B L (=#ffcj£(|fc)») £AIffc/£M I C RO AC I L Y 

ZER G3 (I:AC 1 1 0-8 0 0) ^TliSM L & < * & £ TffiM 
LfctO: 2 7.6 KM%) 1 0 . 8 9 g , lmol/'J^MaOHl 

5 m U - h U o^iiO. 3 g, **f-fr*9!? 'JV-H6 5g, 7"f ^7 
7'JP-M2 0g, v^UV.X^^gg-T- Mj 7A 1 2 g , ^-f-;Hf^T^ '1 
^7U*3g, ter t-KfyW^*7 , ?>2. 4 g * Atu IflJtTS 
#iSJt 2 0 0 r p m-eH# Lrtifi 6 0 °C £ Lfco - - PJ^A 

0. 6g^7R4 0mn:i)|L/:I»U £ $ 5 H#W«# Lfco ££>tc 
9 0ti:#fiLT3 R#IWtt# L , R^T^fifi^MSK * * £ t?T»f fclfe, f# 
^^^'Jv-i^-^-^t^^aL, 77'J^7f '7 7^»H22g ( 
IM4 5 1 0 8 n m, Mm^fr^m 140000, Tg = 20 

°c) »fc G h^7-7-r -jet *)^vyz"r*>*mfcLt:£z.*>, 
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h£'J<^J$£$I^L£|£31:. 4 5 0 p pmT*o/j 0 
[0 4 7 5] 

(PVA)§f©il) 

pva;^ >y- 1 Ltii, *°<j tf-;ur;u3-;i/PVA-2i7(^ 7Kft)8) * 

fflufco PVA-217f±*<b3^C*5Rl:%OiftjRtw9 0 o C"e9 0$HBfll#Lfc&<A 
[0 4 7 6] 

C£>6 0°C-tr6 0 53^. 1 6fi%«i:i»L/;^^^f: 0 

[0 4 7 7] 
3-2. <7)»i^ 
1) ItMMIoii 

±u-cntzffiWim.%tfmmQoog, 7K276mi kwi— 1 'j^ny 

1 v#$u SBR7 x 7 * * (Tg: 2 0 °C) $u Stc^J - 1 Mitm - 2 #f$* 

. jm^mtte®- lfrma. m&i&mm- inn®. mm.mm\-2^m 
. &mmmM - 1 #tfc^> * & # y° v it&® - 1 tM§$u \\l%® - 2 

MWm z nmmn l . iuitc^nr xt0^a#jA »inui< ^ l 

[0 4 7 8] 

±Sfi®f^^S^*®OttJS{±m^ftSOBM*5JKft-e?»J3cL"C. 40°C (No. 1 
n — 60rpm) "C 2 5 [raPa • s] "C* o fc 0 

h'J7n77-^-X htt^tti^R F S ho^-^ 
~^^fflL7t25t:T'O^«c0^jg(i^rifiS^ s Ul, 1. 10. 100. 1000[l/#] 
K&^XZtL*?jx2A2, 65, 48. 26. 20[mPa • s]T*ofc<> 
[0 4 7 9] 

ttJfHf 2003-3087249 
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A-ftfigg 1 g&tz <9 0. 5 2mgt*ot, 

[0 4 8 0] 

±mmm.Mmm^m- 1 out, sbr^ Ty?x org: 2 0 °o ^ jgTc^j- 

L^J^filTOK LT, 2-8 ^HL/: 0 ^iJSBR^x y 

[0 4 8 1 ] 

2) ^ruiMiois 

# n'-^7iV3- ^PVA-205 ( * ? WHO ») lOOOg, »ft-15Hft«»272g, j* 
>; — Y/^'f-U>/y^)UT^ V l^- h/fc: Kn^yxf;M ^^'Jl/ 
— h/T ^ 'J ^m*M^#(*fi^-m»Jt64/9/20/5/2) 5f7 ? * 19M»%fR4200 
mUCxrn V*-;W(7^ 'J * >t^f 7t ^ Ktt«)05W*%*i&ifc* , 27mK 7 
*;W&~T>*— £A:£<Z>20ff*%;fc&f£*135mK &tml0000g^&£ J: 9 KtJc 
£2JD;L. P H^7.5tC&& i 9 UNaOH-CiH^LT'f U 9.1ml/m2^& 

M»Of<!iJg(iBM^Jgft40°C (No. in-*-, 60rpm) f 5 8 [mPa • s] X~$> o 

[0 4 8 2] 

3) ^M^mi^ iii^»oi^M 

MJt64/9/20/5/2) 777^^19. 0JC» o /ofl£ll2g, 7 * ;W&<7>15«S% ^ ^ ^ - 
;W£?R£30mK 4 ^)Vy ? ;^O10Ki%7K^^23mK 0.5mol/Lifcfl?4>flfclft 
*28mK X7nv*-;K)T(7> 'J 77 >-^-T KttSi)<a5K*%7k?§f££5mK 
7x7^ryx^7-;V0.5g, ^^/'f 7f 7VJ 7 >0.1g^J)Dx., ^S750glC^ 
-5 J: -5 tC7K«riPx.rife*ffii: U 4fl%0^ o A<£. j: 9 f£X26ml Sr^itfrtC 
7^< *^-X-M& Lfz i> <D £18. 6ml/m2tz * & «£ 9 =r - f" > ^ ^ >f 
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2003-004045 



^-v! 174/ 



^?R<7)fAffi(iBS!!^SIt40 o C (No. in - * 60rpm) "C2 0 [mPa • s] "Cab o 
[0 4 8 3] 

4) giflii2iifi(7)ii 

mit64/9/20/5/2) 5f-^^27. 5«fi%i£l02g, "7 7 *^#M^14^iJ ( F - 1 
) <Z>2M%igi££5.4mK 7 * 3R^#mi&te#J (F-2) 025Cm%7R?§?«5. 4 
ml, x7ny-;l/0T(7^'J*>t^7t5 K*t*0 ?>5lfm 0 /o*#tft £23mL 

y 1^- h»iT(^tS0.7//m)4g, * 01 J ^^'ju-h 
«if(¥^ti4.5^m)21g, 4-^f-^7*;l/$1.6g, 7*;i/^4.8g, 0.5raol/ 
LaiJRO%SS44ml > ^>vMVf7 V U 7 > 10mg&w jj&ft650g t%Z> £ d7k& » 

3ml/m2&c ^^i^Cn-f 'f ? 4 ^31 f£ L7ti 0 

tfcftiSOttjKliBMJtejffith40 , C (No. 1 o - * - , 60rpm) -? 1 9 [mPa • s] "C* o 

[0 4 8 4] 

3-3. ISMMft^)ft| 

(^m^^^m- 1 <D?m) 

[0 4 8 5] 

(fftS«!S**t*l— 2-8 coft^) 
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2-8iV?mLtz 0 
[0 4 8 6] 

mm^m<D^t^^>m^m (g/m 2 ) ^xr^m^ x&2> 0 

5. 2 7 

H#4-(C. I. Pigment Blue 60) 0.0 3 6 

#y ^uyyik^lfo- l 0. 0 9 

^'jADy^k^- 2 0. 14 

7^7y>f^ft- 1 0.18 

SBR7f'^X 8.55 

jf 7E^iJ - 1 0.5 5 

ifx^J- 2 0.2 2 

TK^^fMb^tJ- 1 0. 2 8 

J!fttf£»J - 1 0.025 

mgLi&MM- 2 0.0 2 0 

felil^- 1 0.008 

^^■/Mfc^- 1 0.002 

*frJJZfYik&%tl-2 0. 0 0 6 

^uyyitm. (A g <!: LT) 0. 046 
[0 4 8 7] 

3CWft-&iM^ffiKJ J-^m~TWML, i&yfclt* t?- Kl60m/min-Ctf ofc 0 it 

> ^ yjfttmtXWfet^mm £0.10M). 30mm t L, ^EEM^ffi^J^ 
^;KI±^^ LT196~882Pafg:< IS^ t7to ^#(i^HU fc>f ^- >mzxmm L 

£<, 5i§ic< >?'v->izx, mti&mo-2ov<Dmzxmifimzi%$#Lfz 
mmmmmLx, ^z>t^^mmmtmmm.^x, mm&mz-Avc, 
mm&m5-2\°cmmm,x$mz*ttzo ttmk, 2*>°cxmmo-m%mxmm 
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[0 4 8 8] 

[0 4 8 9] 
[0 4 9 0] 

rrb5 9] 
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[0 4 9 1 ] 
[It 6 0] 



®immtwTcmzft?z>it£W (i 9) 

N-N 



HS^m^SH 




CH 3 
NHCONOH 



p&mmtm-yimzfttzitsw (49) 

OH 

V u> sh 

OH 

P£mM£M7tm&^? (7 1) 
o ch 3 

hJTT™ 3 

N 

HS-^N 
CONH-^ 
[0 4 9 2] 
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7-)V)vmmnc 




n= 1 — 3 
m= 1 ~ 3 



[0 4 9 3] 
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[it 6 2] 

VMjtm- 1 ) 




S0 2 CBr 3 
N-N 

SO,Na 
[0 4 9 4] 





(#UAD^>^-2) 
CONHC4H9 




N-N 

NHCONHCH, 
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Mb 6 3 3 



(7^y>l^-l) (Si*<EiiS»I- 1 ) 




(#MWE»JS!l- 2) (fiMIfi^l- 1) 




[0 4 9 53 

4. 

mm) 

&htLt:&foli¥V)*M XKVJW U 2 5°C5 0 %O^TT^T^£l*m 

PET 10^m/PE 12// m/T;i/<?&9/i m/Ny 15 ju m/#-atf ^3flt*%£*£tf 

M^MM^ I 0.02ml/atm • ra2 • 25°C • day, Tf^itiW ! 0. lOg/atm • m 2 • 25°C 
• day 

[0 4 9 63 
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¥-mw\s-*r-ytmt ltbi^is<?)nlhv3 o o o e 

h^eu tr-A@£ i o o pl mizm^tzo v-^-%<Dm%mm-e<o*»&* o 
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3:7^ (Dmax) <hftjgiftS (Dm i n) £^a6fc c 
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2 . >h7^ hOfHffi 
#^OffMSft^*»- 1 ~ 8 Zmm. L T?# <b *i£Hi{&^ > -7°^ ^ 10 

0 0 fr? x<7)i£mjTK3 smmittLfz^ ^mftnnft^yt^mmzmfcLfz 

o Z<Dt ^tDjt^-mmZDm i n 2 <h L. g^TT^SlTiu O D m i n <h<7)M ( 
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ADmin 
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I i 


SBR— 1 


20 




n on 






inn 




2 




20 


R— 9, R— 4 


-0.02 


4.45 


0.17 


125 


-*T^ 7u vJ 


3 


PVA 


85 


R-9. R-4 


-0.12 


3.56 


0.15 


220 




4 




70 


R-9. R-4 


-0.55 


1.55 


0.14 


133 




5 


SBR-1 


20 




0.35 


4.62 


0.82 


152 


fct»0 


6 




20 




0.38 


4.59 


0.56 


166 


tbttfl 


7 


PVA 


85 




0.02 


4.5 


0.25 


268 


mm 


8 




70 




-0.10 


3.11 


0.19 


332 
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R-9. R-4 


0.01 
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10 


SBR-3 
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R — 9, R-4 


0.02 
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11 


SBR-4 


5 


R — 9. R-4 


-0.01 


102 




12 


SBR — 5 


30 


R-9, R-4 


0.01 


96 




13 


SBR-6 


40 


R-9, R-4 


0.00 


95 




14 
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60 


R— 9. R-4 
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93 




15 
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70 
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16 


SBR-1 


17 


R-2 


-0.12 


95 




17 


SBR-1 


17 


R-6 


0.01 


101 




18 | 


SBR-1 


17 


R-10 | 


0.07 


98 




19 


SBR-1 


17 


R-23 


0.11 


98 
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